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Amazing Mathematical 


28 Foremost University Experts Bring You Easy Mastery Of All 25 Branches 
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This book of 
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learn; gives an- 
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and far more 
accurately than 
any Slide Rule 
A complete ex- 
planation of the 
use of loga- 
rithm tables is 
given. Sosimple 
ou can grasp it and begin to apply it in a 
ew minutes. Covers logs for al! numbers to 
the 6th place; contains much additional in- 
formation including a table of circular arcs 
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Practical use of simultaneous 

equations. graphs. etc 

5S. PLANE GEOMETRY 

How to measure angles 
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Determining path of a shell 

design of auto headlights. etc 
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Solves problems that can be 
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Producing a finished struc 
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Computing cutting speeds for 

athe. drill press, etc 

iS. HEAT 

Controlling heat. expansion 

specific and latent heat. etc 
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Equations. decomposition, re- 
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complete “PRACTICAL MATHEMATICS LIBRARY” in 4 volumes of 1280 pag 
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or keep them and send you only $2 then and $2 
a month until the bargain price of only $9.80, plus 
a few cents postage, is paid. 
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Invaluable for mechanics. scientists. busi- 
nessmen, etc. FREE even if you return the 
Mathematics Library! 


Yours for FREE TRIAL 


Normally, mathematical training as com 
prehensive as these 25-Courses-in-1 would 
cost you hundreds of dollars and years 
of study. Now you get it in these 4 
volumes at a small fraction of the cost 
and time! Test this Course at our risk 
and expense. Mail coupon below—get 
the set for a week’s FREE Examination 
After a week you may return it and owe 
nothing; however, if you are thoroughly 
convinced that it can help you advance 
to bigger earnings, keep it at the incred- 
ible bargain price and easy terms shown 
in coupon. But you must ACT NOW! 
This edition is limited in quantity. Na- 
tional Educational Alliance, 37 W. 47th 
St., New York 19, N. Y. 


DO NOT WRITE IN BOXES 


SAVE COST oF 5 LB. SHIPMENT PLUS 30c CASH DISCOUNT. Send only $9.50 with 
this coupon as full payment. Same return privilege, full refund guaranteed. 
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MRS . 
MISS (Print plainly in block letters) 
ADDRESS — 
ciITY & 
ZONE No. STATE 
Check here if you prefer to examine luxurious De Luxe Edition in Genuine Morocco- 
Grained flexible Artcraft, beautifully embossed. Only $1 per volume extra, Same terms, 








f FOUNDED 1872 7 


MECHANICS 


ASSOCIATE EDITORS: Howard Allaway, Alden P. 
Armagnac, Devon Francis, Robert Gorman, Sheldon 
Gallager, Herbert Johansen, Martin Mann, Denis 
Sneigr, Robert P. Stevenson. 


STAFF PHOTOGRAPHERS: W. W. Morris (Chief), 
Hubert Luckett, Orlando Guerra (Darkroom). 


WESTERN EDITOR: Andrew R. Boone (Los Angeles). 


x 





POPULAR SCIENCE 


AND HANDICRAFT 


EDITOR: Perry Githens 


MANAGING EDITORS: Fred O. Newman, Volta Torrey. ART EDITOR: Howard C. Jensen 
MECHANICS & HANDICRAFT EDITOR: Harry Walton. 


ASSISTANT MANAGING EDITORS: Hartley E. Howe, Frank Rowsome, Jr. 


PUBLISHER: Godfrey Hammond 


2 


Monthly 


ART DIRECTOR: Harry Samuels. ART ASSOCIATES: 
Herbert Anthony, Eric Karminski, Jr., Richard Meyer, 
Saverio Rada, Frances Cooper (Production). 
EDITORIAL ASSISTANTS: Mae G. Dyer (Assistant to 
the as Julia Charnif, Carol Ennis, Charlotte 
Korch, Georgette Sparks, Ruth Westphal. 


WASHINGTON CORRESPONDENT: John F. Loosbrock 


a 








CONTENTS FOR 


Cover Painting by 


Science News 
Light “Stopped” | 
March of Science 
Electrons Now Brighten n 7 R: VS 

Tube Detects Movement.... 

Globe Measures Light sa 
Sun’s Daily Signals Direct Ri dio Tr: iffic.. 


Science at Work 
Machine Weaves Faster 
Invalids Get a Lift 

Water Shuts Hose Valve 
Giant Press Bales Autos 
Pile Driver Runs Itself 
Millionth Inch Gauged 
Navy Films Lake Bottom 
Tests Show Chemical Fir 


xy Camera 


PS Features 

Tron Horse Trims Its Own Hoofs.... 
How to Use an Abacus... ae 
How Ice Cream Gets on a Stick 
Contour Maps of Men Aid Tailors 
Trains Get Ferry Ride , 
Nickel-Cadmium Battery Lasts l songer.. 
10-Boy Toy Train Goes 12 m.p.h....... ..... 
Self-Service Museum 

Navy Workshop Follows the Fleet.......... 
Model Jets Top 140 m.p.h 
Locomotive Carved in Wood and Ivory... 
Selecting a Car-Top Boat 

@® This 


mark in text wdicates Trade Name 


AUGUST. 1948 


Reynold Brown 

Aviation 

What Can Our Bombers Do Now?...,.... 74 
Getting Bugs Out of Jets 85 
What’s New in Aviation 90 
This is the Plane That Outflies Sound......96 
Rescue Jumpers Learn Survival.............. 125 


Automobiles 

Midgets Invade Ball Park.. bieees 
New Garage Has Built-in E fficie iency 
Handy Box Aids Driver 

Gunning the Hot Rods................... 

Do You Know Your *48-’49 Cars?............ 136 
Dash Light Warns of Low Oil Supply.... 
Hints from the Model Garage 

Gus Gets Broken in by a New Helpert.... 
Adding Vacuum Brakes to a Trailer 
Homemade Light Checks Timing 

Test Turbine as Auto Power Plant 


. 94 


Inventions 

New Ideas From the Inventors 

Electric Tee Helps Lazy Golfers.............. 93 
Machine Types Simplified Music .. 148 
New Gauge Speeds Wheel Alignment....144 


New Products 

Crane Lifts Big Load 
Camp Stove Fits Pocket 
Chair Doubles as Lounge 
Glass Blocks Form Wall 


Continued on page 4 





at at uthiy_ at 3255 Fourth Avenw 
ident = a. Tr asurer; R. ¢ 
« < * matter D> 4 


~ thy 


Ms rat ond Pres 
a 


York. N under the act 
at Office D 


teht Cor 
ore equatries 
ion date Re sure 


2 POPULAR SCIENCE 


New York 10, N. ¥ 
J 


ll countries participating in the 

vu nit ed St 

. ribers must notify us of change 
. s, including zone nurr 


by Pe water Geteges Teens oo 7 
nnon, Vice-Presidents; w rig 

1948. at ae P« ~~ Office in New 
rond-class mat 


rown econ n P. Gle 
econd-class matter February 11 
ad cla es matter at Dayte m. Ohio. Entered as se 
1948, by Popular Sctence Publishing Ce “Ine All rights 
International Copyright “ a ntton and - an 

essions ami Canada, 83.00 (2 yes 85.50 ty 
address fou wets in ads ance of the ne xt 

hers ve 15 Ne 


tes. its poss 





CLUE TOA 
BETTER JOB 


THERE is a definite I.C.S. formula for 
getting ahead on-the-job. The illustration 
above suggests the clue. And you don’t 
have to be a detective to figure out the rest. 

First, there’s the job itself. If it’s the 
kind of work you like and if it offers chances 
for advancement, you’re on your way. 

Second, comes your determination to 
make good. You don’t drift into a better 
job. You drive yourself into it. 

Third, there must be an opportunity to 
train yourself for advancement. Study in 
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your spare time. On the job, apply what 
you learn. There has never been a more 
practical method of training—nor a more 
rewarding one. 

Millions of young men have found this 
important third step in I. C.S. How well 
they have been fitted for promotion is 
shown by their records. As many as 635 a 
month have reported advancement in 
salary and position. 

Here’s the kind of coupon they signed 
and mailed. Why not follow their lead? 
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Now Mo More Groping... 
IT GLOWS IN THE DARK 
BE SAFE...BUY THIS POWERFUL | 


2-CELL FIXT-FOCUS 
HI-POWER SPOTLIGHT 


Tractor Has Rear Engine.....................0 131 
To Warm or Cool You 

Cord Has Soft Rubber Plugs.................... 162 
Implement Carrier Built Like Bridge......207 
Rake Used with Light Tractor................ 207 
Sprinkler Has Hidden Pipes.................... 210 


Photography 
Compact Enlarger Yields Fine Prints......195 
Photo Ideas and Equipment.................... 198 


Mechanics & Shopwork 

Big Chisel Forged from Spring 

New Gifts from Old China...................... 72 
Circles and Curves with Hand Tools 
Screwdriver Folds to Pocket Size 


| Making Hollow Punches to Order 


See for yourself. Look 
into the ‘‘demonstrator’’ 
(sketched above) and 
gee this flashlight actually 
wing in the dark. You'll 
it in most stores that 

aell flashlights and batteries. COMPLETE 


WITH 
This HI-POWER Win- BATTERIES 
chester No. X-4412 Spot- 
light is made of solid brass 
With chrome trim. Its luminous finished barrel is a 
beautiful ivory color. Has 3-way fool-proof switch. 
Shock absorber in reflector protects bulb. Space in 
femovable end cap for spare lamp bulb. Ring hanger. 


A VACATION SAFETY “MUST”... A “GIFT NATURAL” 
YOU'LL TREASURE IT ALL YOUR LIFE 


NEw WINCHESTER Hi-POWER No. 1511 BATTERIES 


Last almost TWICE as Long! 


Still a dime—but *measured by A. S. A. 

light industrial flashlight test... THEY 
LAST ALMOST TWICE AS LONG as the 
pre-war No. 1511. Why? Because Win- 
@Ghester research has found a way to step 

ap their light-making chemicals. You get 
brighter light, longer life... ALMOST 
TWICE AS MUCH POWER. 

Insist on Winchester batteries for flashlights 

Or any equipment using standard size flash- 

light batteries. Winchester Repeating Arms : 
Co., New Haven, Conn., Division of Olin \C™=— 
Industries, Inc. - 


WINCHESTER 


TRADE - MARK 
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Prati ypevionce PERFECTION 


Oil Burning HOME HEATER 


Scimee 


NEW -vicicticae burner (A) balances 


heat output to actual needs. SAVES FUEL. 


NEW midget pilot (B) burns for hours 


on a cup of oil SAVES FUEL. 


NEW heat extractor (C) between fire- 


chamber and flue, collects heat that would 


otherwise go up the chimney. 


NEW “Floor-Flo” circulating blower (D) 


(not just a fan) puts heat where it’s needed. 
SAVES FUEL. . 


New Beauty, too. 


AUTOMATIC CONTROLS, of course. 


Combined with multiple stages of heat, plus 
real pilot, they assure most comfort with least 
oil in cold or mild weather. SAVES FUEL. 


Designed and proved in Perfection’s own 
Research Center, most complete in the 
industry. Backed by Perfection’s 60 years’ 
experience in making oil-burring equipment 


for the home. 


Write today for Perfection Heating Booklet. 
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Made by PERFECTION STOVE CO., 7037-A PLATT AVE., CLEVELAND 4, OHIO 
Manufacturers of Ranges, Cook Stoves, Heaters, Water Heaters, Winter Air-Conditioning Furnaces 
ATLANTA @ CLEVELAND e CHICAGO e JERSEY CITY © KANSAS CITY © OAKLAND e ST. PAUL 
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New York Telephone 
Company men watch 
as a crossbar dial 
system reports to 

its test frames 

at exchange 
“Watkins 9," 

New York 


. 
\e 


‘ 


~ A Dial System Speaks for Itself 


selected at once so that your call can go 
through without delay. Then on the test 
frames lights flash up telling which high- 
way was defective and on what section of 
that highway the trouble occurred. 


As dial systems have been improved, so 
also have the means of keeping them at top 
efficiency. Even before trouble appears, 
test frames, developed in Bell Telephone 
Laboratories, are constantly at work send- 
ing trial calls along the telephone high- 
ways. Flashing lamps report anything that 
has gone wrong, and the fault is quickly 
located and cleared. 


If trouble prevents one of the highways 
from completing your call, another is 


BELL TELEPHONE LABORATORIES 


Whenever Bell Laboratories designs a 
new telephone system, plans are made 
for its maintenance, test equipment is de- 
signed, and key personnel trained. Thus 
foresight keeps your Bell telephone system 
in apple-pie order. 


EXPLORING AND INVENTING, DEVISING 


AND PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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“What's he got 
that I haven't got?” 


LOOK at the successful men 
you know. “‘What have they 
got” that you haven’t? 

Very little, probably. In most 
ways these men are no brighter 
or naturally more capable than 
average. Many of them prob- 
ably have no more formal edu- 
cation or better natural apti- 
tudes than you. 


But that little extra they 
have is important. They have 
the special knowledge and abil- 
ity for which business is glad to 
pay well—they know the what, 
why and how of business. They 
have also the confidence and 
aggressiveness which come from knowing that 
they know and can apply their knowledge. 


You may add that extra—may get that same 
profitable knowledge and ability—that same 
confidence and aggressiveness—if you are will- 
ing to pay the price in earnest, necessary study. 
For LaSalle has spent 38 years developing, 
testing and proving, with over a million student 
members, spare-time success training in certain 
specialized business fields. What scores of thou- 
sands of men and women—many just like you 
—have done, you should be able to do. 


You need not leave your home or interrupt 
your job; you need pay comparatively little 
money. But you must be ambitious and willing 
to study seriously. And soon after you start 
training, the results will begin to show up in 
your own confidence and in your work. For 
what you learn at home tonight is so practical 
that often youcan apply it on the job tomorrow. 

How much do you want success — more 
money, a promotion or a new job, prestige and 
responsibility? If you really want it, you will 
use the coupon below to find out what LaSalle 
training can do for you. It costs only a postage 
stamp, but a coupon like it has been the start- 
ing point to real success for scores of thousands 
—and can be for you. 


LASALL 





LASALLE Extension University 
7 Correspondence Tnstitution 


Dept. 883-R « 417 S. Dearborn « Chicago 5, lll. 


I want to know how LaSalle can help me win success 
in the field I have checked below. Please send me 
your free 48-page booklet about that field and your 
success training in it. 

D Salesmanship 

2 Effective Speaking 

© Business Management 


OD Accountancy 
2 Bookkeeping 
OC.P.A, Coaching 
© Business English O Industrial Management 
}Law: LL.B. degree (OTraffic Management 


2 Foremanship OStenotypy (Machine 


Shorthand) 
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The Dark Continents 
of Your Mind 


DO YOU struggle for balance? Are you 
forever trying to maintain energy, enthusi- 
asm, and the will to do? Do your person- 
ality and power of accomplishment ebb 
and flow—like a stream controlled by 
some unseen valve? Deep within you are 
minute organisms. From their function 
spring your emotions. They govern your 
creative ideas and moods—yes, even your 
enjoyment of life. Once they were 
thought to be the mysterious seat of the 
soul—and to be left unexplored. Now 
cast aside superstition and learn to direct 
intelligently these powers of self. 


Accept this 7xee Book 

Let the Rosicrucians, an age-old fraternity 
of thinking men and women (not a reli- 
gion), point out how you may fashion 
life as you want it—by making the fullest 
use of these little-understood natural fac- 
ulties which you possess. This is a chal- 
lenge to make the most of your heritage 
as a human. Write for the Free Book, “The 
Mastery of Life.” Address: Scribe G.S.T 


The ROSICRUCIANS 


San Jose (AMORC) California 
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A Lifetime 


Career 
No Age, nor Physical 
Limitations 
YOUR OPPORTUNITY 


To Lift Yourself from a 
Futureless Job 


LEARN WATCHMAKING 


and earn from the start, higher than average pay . . . easy 

hours . . . ideal working conditions . . . be prepared to 

establish your own business. 

WATCH REPAIRING—JEWELRY—ENGRAVING 

Always in Demand 

Requests for our Graduates from Everywhere. Permanent 

positions (no layoffs) $75.00—$100 per week for trained 

men. Write today for latest FREE Catalog. 


KANSAS CITY SCHOOL OF WATCHMAKING 


America’s Most Progressive Horological School 
619 WYANDOTTE ST KANSAS CITY 6. MO 


ELECTRICIANS 


Get this Great Book § R F F 


For Merely Examining 
Coyne’s NEW Pay Raising 


8 APPLIED ELECTRICITY 


all branches of clectricity oun appliance repairing to D Cc. and ‘A « 
electrical refrigeration, Industrial Electronics, etc 








structions. To prove how valuable and Practical this set can be to you 
I'll give you a FREE copy of my book **150 Shop Prints and How to Read 
Them'’ just for looking over this set. Written by the Coyne Staff and 
backed by 47 years’ experience, this set has belped many ambitions 
electrical workers to bigger poy and added opportunity 


OFFER LIMITED @ ACT NOW! 2!.2?"85° froma 
‘nd you the 8 volume 
one Applied Practical Electricity for 7 days FREE examination . . 
together with the A Shop Print Book. 7 
you like it send eithe 23 
month until $24 is pal 
YOU OWE NOTHING, i either event you keep the 150 Shop Print 
Rook absolutely FREE 
Coupon below is just a request to see the books free and to get my 
book for doing it. ACT—Send coupon Today! 
echmco! Beek Biv. COYME ELECTRICAL SCHOOL 
soos. Paulina St. , Dept. C8-RB, Chicago 12, I1!. 


—_—_— 
: B.W.Cooke, Director, COYNE NEELECTRICAL a Rap10 0 SCHOOL 
500 S. Paulina St., Dept. C8-RB, Chic 
0. K. send me. pe gas, Coyne’ 5 w r ~ Tene Ka my 
pyaaen al Blectricity or Days FREE — per your off 
send absolutely ‘FREE the hoo 50 Shop P ints 
as a gift 


Name 


| 

| 

| 

| Address 
i. 

a! 
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AMAZING NEW BRUSHLESS 
AUTO ENAMEL 


YouJUST WIPE ON 
with a POWDER PUFF 


instead of Brushing or Spraying 


At last! Practically anyone can now 
paint his car with WYPE! No previous 
car-painting experience necessary. You 
get a beautiful high-gloss job that gives 


You're SURE 
Yow Are SAFE 


2-YEAR GUARANTEE 
We Guarantee WYPE against 
cracking, peeling, fading or 


you an expensive finish such as is sprayed 
on by Professional Auto Painters—at a 
fraction of regular cost! With WYPE 
qos need NO BRUSH, NO SPRAY, 
© MASKING! Just WIPE ON with 
Powder Puff—which we furnish at no 
extra charge. You get a brilliant, glossy 
finish that is truly ‘‘factory-like.” No 
streaks. No lap-marks. Guaranteed for 
TWO years not to crack, peel, chip or 
fade, if simple directions are followed. 
Takes about an hour to apply. Dries 
dust-free in an hour. WYPE comes in 
nine most popular shades 
those on newest model cars. 
any other color, lacquer or enamel. 


TESTED BY 
U.S. Testing Co.,Inc. 


when You Paint 
with WYPE 
HERE'S WHY! nished 





Leading Scientific 
Testing Laboratory 


Regort No. 87496 
Jan. 5, 1948 


including and ound to conform 
at ed to the claims and 


Guerestes of the Wype 


chipping for two years after 
application, if appli 
cording to directions fur- 
. Your money cheer- 
fully refunded if WYPE does 
not live up to this Guarantee. 


COPYRIGHT 1948, WYPE CORP 


MOST POPULAR COLORS 

Black § Brewster (dark) Green 

Maroon Jewel (light) Green 

Red § Washington (dark) Blue 

Gray Monticello (light) Blue 
Sun Beige (light) Tan 


Gerseration. 


standards are set by any 
Testing Laboratory. United DRIES to 
ates Testing Company 
Per pn scientific tests for 


"oo and Is accepted as 
leading authority on for Autos. 


No higher or more ricid APPLY in OME HOUR — — ! 
GLISTENING 





ONE 
QUART 
le) 3) 


2 FULL 
COATS 


WANTED 


WYPE 
DEALERS 


Start making BIG 
MONEY now! Sell 
WYPE in cans or go 
into business paint- 
ing cars yourself for 
hire others). Send for 
FREE detalis of 
powerful money- 
making plan. Why 
wait? Start now by 








‘OVER 200, 000 


PROFESSIONAL FINISH |PREMETYN DT, 


Quart the world’s foremost organ- wypF is a new Miracle Enamel 


It is NOT a wax or VERS)! WYPE 


olish but a hard high lustre 


being ainted every 


uch tests. ENAMEL finish! With WYPE, d thousand 
SEE YOUR DEALER or ORDER DIRECT ForYourProtection ENAMEL can do a beautiful foo! being —¥ 
t your ¢ test 
SEND NO MONEY - Get WYPE Today’ obite oe ag Ay A Sroct or to Ret cstarted® inthis BIG- | of customer satielee- 
ness! 


If your dealer can’t supply you, just send us that it has passed tests by 9 MONEY Bust 
a postcard 


man for Wype, plus postal charges 


remittance with order and WE pay postage ro tow car! You can LOOKS LIKE SPRAY 308 


W ype. 


We'll sh CA).D. st }- nationally known testing 
el ship C.0-D. Ju pay mails [boratory. Remember the WO STREAKS OR LAPMARKS 


tion — thousands of 
our new customers 
are being sent to us 
by old customers! 








Some of the FAMOUS DEPARTMENT STORES that Sell WYPE 





M. 3.1 Packard-Bamb Co. 
Heuston: Foley's 
indianapolis: Wm, H. Block Co. 
Kansas City, Me.s Jones Store Co, 
Les Angetes: May Co. 
Lewisville: Kauiman-Straus Co, 
Memoptis: B. Lowenstein & Bros, 
Mitwawkee: Ed. Schuster & Co, Ina 
Minneapolis: Donaldwn es 


Akron: M. O'Nei Co, 

Baltimore: May Co. 

Besten: Jordan Marsh Ca. 

Suftate, M. Y.2 J. N. Adam & Co. 

Meenas 3s bt om 
—— %t x '& South Bend, Ind.) 

Cimeinmati: Fair Store Co. 

Cleveland: May Co, 


VISIT or PHONE 
THE STORE IN 
YOUR CITY... 


If you live in one of the 
cities shown here, it will 
be more convenient to 
buy from your favorite Ooaltas: Sanger Broa, Ine. 
department store. Ask Denver: May Co, Mentgomery: Montgor «ry Fair Store 
your dealer! Leading Detroit: People’s Outfitting Co. New Orteans: Mascon Bisnche Co, 
merchants everywhere Ft. Werth: W. C. Stripting Co, Newark, M. 3.1 Ramberger's 

coll WYPE. Grand Rapids, Mich.: erpulsbei.ner Co, Mew Yorks Gimbel's 


WYPE CORP. Dept.17-H 2214 DOLMAN ST. 
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Phitadeiphia: Lit Brothers 
Pittsburgh: Kaufmann’s 

Providence, R. 1.: The Shepard Co 
Richmond, Va.: Miller & Rhoads, Inc 
Rochester, MN. ¥.: Sibley, Lindsay & Curr 
St. Lowls: Famous-Barr Co 

St. Paul, Minn.: The Golden Rule 
San Antonio: Joske's of Texas 

San Diego: Whitney's 

Syracuse, N. Y¥.: Dey Bro 

Toledo: Lion Dry Goods Co 

Warren, Ohio: Griswold 

Washington, D. C.: r 
Youngstown, O.: re rsthberg Co 


ST. Louis 4, MO. 





My Course 


2% 


> — , “Pas 
; 


1 Give You KITS to 
Build All These, Too! 


You get soldering equip- 
ment for mounting prac- 
tice circuits, valuable tester 
to practice servicing and 
make spare time cash. You 
build your own FM signal 
Generator, Vacuum Power 
Pack,’ AM Signal Genera- 
tor, Signal Tracing Units 
and so much more. It’s 
a complete laboratory of 
valuable equipment for you. 


ih verERANS 


YOU make extra money while 
learning. Early in my Course 


this 


er ight in 


Includes Training 


TELEVISION 


me 
a 


In 


ELECTRONICS—FM 


I show you how 
to earn cash by 
fixing neighbors’ 
Radios. 


with BIG KITS 
of RADIO PARTS 


Saend you 


ay job in the fast- 
Ls . and Peievicon- Electronics 
boss 


7. adic shot 


y x own 


I’ve 


trained 
with NO PREVIOUS 


dreds of men 
PERIENCE to be Radio technicians, 
I can do the same for you! My — 
method gives you pract oR 
KITS OF Pan 

. All equipment yours keep. 
You get Radio an Television aR. 

from easy illustra lessons, 

The you enroll, I send EXTRA 
MONEY book kiets. Use your know-how 
to make EXTRA MONEY fixing Radios 
. ae time. The next a is your own 

shop or a good-pay Radio job. 

Think of money-making opportunities 
in Police, Aviation, Marine Radio, 
Frosecastine. Radio Manufacturing, 

dio Repairing, Public Address wor 


think of even greater opportunities ‘in 
evision, nd Electronics 


FM a 
-—" 
My special DOUBLE FREE OFFER 
fives you actual lesson om adio repair- 
ny hort cuts absolutely fr xe. xoy also 


ct page “HOW TO BE A 
SU CCE SS _IN RADIO-TE LEVISION - 
ELECTRONICS. ™ tants, how au 
easily y Send NOW! 


u can get started. 


MR. J. E. SMITH, Pres., Dept. sues 
National Radio Institute, 


wow MY OWN 
; Boss 
4 “nN. R, 
trained 
i ; Brother an 
me. e now 
ad have our 
~~ own shop 
_8 n <q. = ore 
an can 
handle - a7) RR ty Me- 
wie HY, Washington, 
MAKES EXTRA 
MONEY 
**For the 


_oTANLRY “GENTON, 
Ciacinnati, Ohio 


Mail me FREE Sample Lesson and 


64-page book. 


call. Please write plainly.) 


t 
; Washington 9, D. C 
‘ 
' 


Zone State 


Oo Check if Veteran 


! 
' 
' 
i < 
' 
Lu 


(No salesman will 


recevisie® 
mm sjectaamies Po 


5 
‘ 
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WAR SURPLUS 
OPTICAL BARGAINS 


ASSEMBLE YOUR OWN BINOCULARS! 
Save More Than '/; Regular Cost 
GOVERNMENT'S 7x50 
BINOCULARS 


Complete Optics! 
Complete Metal Parts! 
We supply Full Instructions 


METAL PARTS Set includes all 
Metal nee gg | finished 
—for assembly of 7 X 50 Binocu- 
No machining requ 
Bodies have been factory h 
and covered. A sturdy Binoc 
Carrying Case is optional with 
each set of Metal Parts. 
Steck *O42-M ....... $39.40 
Postpaid, plus $4.80 for Case—T -20 
OPTICS—Set includes all Lenses and Prisms you need for assem- 
bling 7 X 50 Binoculars. These are in = i - iene 
or near-perfect —and have new low reflection coating 
Steck FEAGA-M. . 0. cece ea veeeeeees $25.00 Postpaid 
NOTICE! If you buy both Binocular Optics and Binocular Metal 
Parts. add 20% Federal Excise Tax to above prices. 


ARMY’S 6x30 BINOCULARS 


COMPLETE OPTICS & METAL PARTS-—Model M-13Ai, 
6 x 30 Binoculars ( waterproof model). Everything you need— 
ready for assemoly. When finished will look like a regular fac- 





tory job costing $102 to $120. The Optics are new, in perfect 
Or near-perfect condition. Have new low reflection coating. 
Metal Part we new and perfect, all completely finished. No 
ma hining required. Bodies factory hinged and covered. Com- 


Dlet: sseml structions included 


Stock 830 
plu. $8.00 con--Tetat—-646. 00 


TERRIFIC BARGAIN—BUBBLE SEXTANTS 


$40.00 Postpaid. 






The Forces Bubble Sexts yr cost Govt. about 
fiz wh Bar Kai mn at our price of $12.50. Wooden carrying 
Case in Wartime used but COMPL ETELY REPAIRED 
ANW Ct NLL NATED Return within 10 days for full refund if 
diss.t irections for use accompany shipment 


$12.50 Postpaid 


Stock *924-N 
but BRAND NEW and with Auto 


Sa: “SEXTANT as above 


Device and Uluminated Averaging Disc for 


ma er n 

Michitime u Govt. cost $217. Perfect working order guar- 
ant: 

Stock =933-N $22.50 Postpaid 
o POWER _GALILEAN TELESCOPE—(Commercia! Surplus) 
28) romatic Objective Lens. Sturdily constructed of 
Alu mg, extends to 9". Complete with carrying case 


Steck *941-N $3.00 Postpaid 
We have literally millions of war surplus tenses 
and prisms for sale at bargain prices ranging (0c 
and up. Write for Catalog “N"' — Sent Free! 


Grder by Stock No. Satisfaction Guaranteed 


EDMUND SALVAGE COMPANY 


P. O. AUDUBON, NEW JERSEY 
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Ss. T. Christensen 
President 






This fascinating lifetime opportunity can be yours 
if you are mechanically inclined (can hold and use 
tools). I have trained thousands in their homes 
many now earning $5.00 to $6.00 an hour! 


CHRISTY APPLIANCE COURSE 
SENT ON APPROVAL! 


A complete practical, easy to understand course. 
full of pictures and drawings. Shows you how to 
locate trouble, then how to fix it, and what to 
charge! Rush name and address by return mail 
and will send you our special form telling how 
you can get our complete course without one 

nny investment! Pay us later with your EARN- 
NGS WHILE LEARNING! 


Mr. S. T. Christensen, President 
Christy Supply Co., Dept. D-6801 
2835 N. Central Ave., Chicago 34, Ill. 
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22 Big Money-Makers in a Single Line! << 
Amazing New Fluorescent Lights with C/RCULAR TUBES / 


FREE SALES @ Don't send a penny. Sample Out- 


t is FREE. Rush name on penny 
post card for money-making facts 
about sensational new ‘“‘CIRCLINE" 
Fluorescents 
gives you 22 new type circular tube fixtures 
for kitchens, dinettes, halls, and play rooms. 
Also Floor and Table lamp for living rooms 
and pin-ups for shaving and vanity tables. 
Sells on sight to homes, restaurants, stores, 
offices. No other fluorescents like CIRCLINE, 
Salesmen who order samples quickly reorder 
in large quantities. All fixtures complete with . 
tubes. No waiting. Also immediate delivery 
on all standard type Fluorescent Fixtures. 
ood to miss. Big, quick profits 
waiting. Rush name on post card today for 
FREE Sales Outfit 






THE TFIT 
HOMELITER ou 





This is too ¢ 





Latest scientific development 


NEW MAXILUME 
PIN-UP 
MIRROR LIGHT 


MAXILUME COMPANY © 125 W. Hubbard © Dept. 98 © Chicago 10, Illinois 
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BIG NEWS 


bs tube “SUPER” 
RECEIVER 


Jewel Bearing 
MULTI-METER 


Good pey... 
ing work . 


fascinat- * 


«+ @ bright 


future cre but a 


few 


advantages ahead of 
trained men in the op- / 
portunity fields of 
RADIO-TELEVISION- , 
ELECTRONICS. Write o\ oe 
for late facts about Tel- Lz 
evision, F.M., Radio, wy » 
Broadcasting, 2-Way 
Mobile Radio, Train 
Radio, and other fast- 
moving branches. See 
how D.T.1. helps you 
get sterted. 


NOW >. can get and 
KEEP all of this equipment 
to help you master... 


RADIO — TELEVISION 
ELECTRONICS at Home! 


a ya a 


> 


Use of 16 mm 


«a HOME MOVIES © 


f <a 

A7 Ren npers In addition to 
op ae ~ the Radio-Electronic 

You LEARN-BY-DOING from building: equipment you keep, 

(1) A modern 6-tube Superhet Receiver with i 

MAGIC TUNING EYE, plus phono switch, tone con- 

trol, and other features. 

(2) A high grade, commercial-type MULTI-METER 

with jewel bearing movements. 

(3) Over 200 instructive experiments from 

many shipments of Radio-Electronic parts, includ- 

ing tools. 


you get the use of a 16 
mm Movie Projector 
apd many reels of film 

te speed your progress. 


You mount your parts on individual bases 
with spring clip terminals, enabling you 
to build new circuits and to experiment 
in a fraction of time normally required. 


PLUS... the use of Learn-By-Seeing MOVIES. 
Only D.T.1. provides this remarkable training ad- 
vantage in your own home to help you learn 
FASTER... EASIER! 

PLUS... D.T.1.'s effective 
EMPLOYMENT SERVICE to aid you in getting start- 
ed in Radio-Electronics-Television. 


Mail the coupon today for FREE FACTS on how 
De Forest's Training, Inc., sends you everything you 
need to prepare and get started in America’s great 
opportunity fields. 


2 =z po of 
Radio-Electronic parts, 
permitting over 200 
+ fascinating experiment a 


MAIL THIS OPPORTUNITY COUPON NOW! 
eS ee 


DeForest's Training, Inc. 
2533 N. Ashiend Ave., Dept. ps EB t 
r Chicago 14, Ilinois r 


Send me complete details showing how | may make my start 
Per eer eae j in Redio-Electronics-Television. Neo obligation, 


| aed Age { 
DeFOREST’S TRAINING, INC. [ fam EO i 


i 0 i under 16, check here 0) if a@ discharged veteran of n 
for special information. World Wear li, check here. 





IF YOU PREFER, you can get your training in modern, 
Chicago laboratories. Write for details. 
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Over 
175 PRACTICAL 
EXPERIMENTS 


leara Fast... Earn Fast | ae FF 5) tod or now 


Redie Circuits. 


HOME TRAINING a ae train” ae fect wey to rest 
Planned For Your Needs wes ony Soloman 


You Build All These 
TESTERS... and MORE! 


I give you a fine, mov 
ype 


zer Cireuit Continuity 
Tester. You learn how 
to check and correct 
Receiver defects with 


rote fy LOW COST HOME RADIO TRAINING! 
Ete Easy Monthly Payments! 


mt My perfected Radio Training prepares you to you need to make money in Radio, Theory 
2 start your Radio Service Shop—or to cut to the bone-you don’t 
Beat this meth- land a big pay F ob. With my he ip you vious schooling or experience 
of learning get neighh obs while learning Training starts you out at the very oe ¥ 
hen you con- for extra cash and rich experience. I train f me 1 the lessons are completely t!! 
Mruct this Ree. you RIGHT by putting you to work with your written 
7 hands in your own home during spare hours f 
professional Radio 
Parts and Equipment and use them to bulld prepare 
. est and t bi werful 6 tube Servicing i 
you get a really practical slant on superhet re . i range test meter set dustrial Electronics 
dio that leads to a money-making future up and over 175 fascinating instructive pon for my two big Rooks 
Radio experiments. My Training ts down-to- tion— and no salesman wil! call. Mail coupon 
earth. really PRACTICAL—it's the Training TODAY! 


pf ts 4 Ot --4 | “How te 
Make Money in Radio, Eh 
practical 





sake & gap 2 eal Maen cease 
Se@g@eagnenane & @ * 


SPRAYSERRY ACADEMY OF RADIO 
President 
y Bidg., Pueblo, Colo. 
copies of “How to MANE MONEY tn RADIO. wn 


Building this Signal Generator and multi-pur- 
son and ‘Hew te BEAD BADIGO GIAGRAMS 


Dose Tester will give you the kind of valuable ex- 
perience and practice that is so important as « . ™ Check here if a Veteran, 
foundation for making good money in Radio. It 

makes a breeze out of fixing Radios. and you don't 

have to spend money on ready-made Equipment. ase 


~“ f 

1 

a 

VETERANS —_ ‘ 
=o 











Approved for G. |. Training , ae 
Under Public Laws 16 and 346. (Mail in envelope or paste om penny postcard) 
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INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U.S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled ‘Patent Guide for 
the Inventor“, containing detailed information with respect 
to patent protection and procedure, together with a ‘Record 
of Invention’’ form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 
82-G DISTRICT NATIONAL BUILDING e WASHINGTON 5, D. C. 















































CLARENCE A. O'BRIEN & HARVEY JACOBSON 
Registered Patent Attorneys 
82-H District National Bidg., Washington 5, D. C. 


Patents Please send me copy of “Patent Guide for the inventor” and also 
“Record of invention” form. This request does not obligate me. 


Trademarks —— 








Copyrights Address 


City State 
(Please write or print plainly.) 
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LUBRICATION 


WHERE it is needed! 
WHEN it is needed! 


@ Your car is not lubricated—merely because 
your oil gauge says so. True lubrication de- 
pends upon always having oil where it is 
needed—and when it is needed. A few start- 
ing strokes of the piston against dry cylinder 
walls can cause more damage than many 
thousands of strokes sliding on oil. Pyroil 
gives oil the property of clinging to metal 
surfaces—it assures a coating of oil insulation 
against wear. Ask your gas station attendant 
to add Pyroil—and add miles to your car. 


PYROIL FOR AIRCRAFT ENGINES 


Use Aircraft Pyroil B for lubricating oil, 
Aircraft Pyroil A for gasoline. 





GIVENI! 
An attractive Pyroil metal sav- 
ings bank—takes coins up to 
$0c pieces—is yours for the 
asking—sent postage paid. 








Manufactured and Guaran- 
teed by Pyroil Company, 339 
Main Street, La Crosse, Wis- 
consin. 


Canadian Distributors 
Central Purchasing Agencies, Lid., 
Toronto, Ontario 


PYROIL COMPANY 
339 Moin Street, La Crosse, Wisconsin 


I want my car to last and run properly. Please teil me 
more about Pyroil and how it can accomplish this for me. 


Name 
Aildress 


City or Town 
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Letters 





PS in Safety Program 
Sir: 

I would like your permission to make 
about thirty photostatic copies of the article 
“Danger 115 Volts,” which appears on pages 
186 to 189 of the January issue of PopuLaR 
Science. These copies would be for distri- 
bution among employees in our electrical 
department as part of our safety program. 

E. V. LinpseTH 
U.S. Department of the Interior 
South Platte River District 
Denver, Colo. 


PS is happy to take part in this valuable 
safety-training program. 


What a Memory! 
Sir: 

Some time ago you published a descrip- 
tion of an easily constructed device to dem- 
onstrate the recalescent point of iron, by 
means of a heated wire and pointer. The 
author of the description was Raymond B. 
Wailes. Results were perfect if you followed 
directions. Without the right dimensions it 
was one of those things that you can work 
on for a year without success. 

If you are able to give me the article | 
would appreciate it very much. 

J. Hanotp Byers 
Washington, D. C. 


After some extensive head-scratching and 
page-thumbing, our library staff finally came 
up with the answer. The article was “Hot 
Metal Strangely Rekindles Dying Glow,” 
September, 1935, page 51. 


Old Spikes with a New Twist 
Sir: 

It may interest you that the article on 
page 105, May issue of Popular Science, 
titled “Rails Held Rigid” is nothing new in 
railroading. I have been working for the 
Erie Railroad for the past 19 years, and we 
have used this type of screw spike. We 
know them as lagg screws. We use the same 
method of starting those spikes, but we do 
not drive them all the way down. We set 
the spike with a hammer and then screw it 





INV EIN TORS 


Patent laws encourage the development of inventions. 

We recommend that an inventor employ a registered Patent 
Attorney or agent, .if the inventor is not familiar with patent 
matters. This is because the value of a patent depends largely 
upon the skillful preparation of the specification and claims in 
the patent application. 

The firm of McMorrow, Berman and Davidson is registered 
to practice before the United States Patent Office. Addition- 
ally it engages patent attorneys able to readily understand 
inventors’ disclosures, to advise concerning patentability, and 
to prepare appropriate specifications and claims. 

If an inventor believes he has an invention, a search of the 
most pertinent prior U. S. patents should be made and a report 
obtained relative to its patentability. Where such report in- 
dicates that the invention appears patentable, in order to 
secure protection, diligence should be exercised in making 
application for a patent. 

Send for a copy of Patent Booklet entitled “How To Protect 
Your Invention.” This booklet contains information on patent 
protection and procedure. You will also receive an “Invention 
Record” blank. This will be promptly forwarded to you upon 
request—no obligation. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS * TRADE MARKS * COPYRIGHTS 


142-L VICTOR BUILDING, WASHINGTON 1, D. C. 

















McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
142-L Victor Building, Washington 1, D. C. 





Send me your Patent Booklet, “How To Protect Your Invention”, and also “Inven- 
tion Record” form at once. 1! understand this request does not obligate me. 


Nome 











Address 











City 











(WRITE OR PRINT NAME CLEARLY) 
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down the rest of the way with a wrench. . . . 
D. A. Mecca 
Dunmore, Pa 


Yes, but the newer spikes PS described do 
not have to be screwed in. They are ham- 
mered down and screw themselves in, saving 
time and work. That's the difference. 


Patience Proves Its Virtue 
Sir: 

Enclosed, find a photo [below] of one of 
your home shopcraft projects. 

I made it from a piece of scrap-iron 
5”’x1l4”. The finished anvil measures 4” 
long, *” top surface wide, base 1”x1%”. 

Being a maintenance mechanic in an 
Oregon shipyard, I had a little spare time 
between repairs on cranes, drill presses, etc. 

Other than using a power hack-saw, | 
finished it to shape with a hand hack-saw 


GOOD PAY AND INTER- and assorted files. .. 
ESTING JOB OPPORTU- 


wities IN THE pies. FREE BOOKS 
INDUSTRY! will tell you how 


Diesel engines are used in locomotives, tractors, farm ma- 
@hinery, stationary and portable power plants, oil pipeline 
Pumping stations, Diesel trucks, and buses, power shovels, 
@xcavating machinery and many other applications. Trained 
Diesel and automotive mechanics are in steady.and growing 
@emand to install, maintain and repair Diesel, semi-Diesel, 
Qnd gasoline engines in these and other fields. Or you can 
Gperate your own service shop or commercial garage! 


au 





YOU CAN QUALIFY FOR THESE OPPORTUNI- 
TIES WITH NATIONAL SCHOOLS’ MASTER 
SHOP METHOD HOME TRAINING! 


You learn not only basic Diesel engine 
Principles, construction and repair, but the 
More specialized fields of Diesel fuel injec 
fion, automotive carburetion, ignition and 
Motor tune-up. Your instruction material is 
teresting, well illustrated, easy to under 
Stand and complete! You receive Practi 
gal Assignments covering actual engine r 
Pair, installations, operation and mainte 
Bance service on all types of Diesel and 
Sutomotive equipment. Send the coupon 
foday for a Free Sample Lesson and big 


Mustrated book “Your Future in Diesel.” 


As this is my only attempt of this nature, 
I would be thrilled and very pleased if you 
could find space to publish the picture to 
show it doesn’t take power lathes, etc. to 
turn out a job, if one has patience. 
Epw. PRaTer 


Pocatello, Idaho 
Home Study and 
Resident Training Offered APPROVED FOR 


MATIONAL SCHOOLS | VETERANS 


het. 1905 


Los Angeles 37, California ¢ Ais Sir: 


ZOvCon w-xr- r->® 


Radioisotopes for World Peace 





The Department is preparing an educa- 
tional photo exhibit and filmstrip on the 
general subject of the use of radioisotopes 
in research for distribution to its missions in 
countries outside the United States. 

We should like to enlist your assistance 
in providing us with a selection of 8x 10 
: | glossy photographs, fully captioned, together 
' with any descriptive material or articles 


ee 





18 poputar science 





INVENTORS 


‘- {oe is a Valuable Right. On the basis 
of a provision in the Constitution of the United 
States, Congress has established a system under 
which inventors may secure the exclusive right 
to prevent the unauthorized use, manufacture 
and sale of their inventions for periods of seven- 
teen years. The inventor secures this protection 
for his invention by obtaining a United States 


Patent. 


Tu firm is registered to practice before the 


U. S. Patent Office and is available to assist in- 


i 
: 
f 


ventors in the preparation and prosecution of 
their cases. Detailed information and the steps 


to be taken in obtaining patent protection will 


2 ESD St PEE a 


be furnished upon request. 


Form below for mailing convenience 


VICTOR J. o Wn — 
EVAN 4 & oO. Pirber patent ATTORNEY 
340-H MERLIN BUILDING, WASHINGTON 6. D. C. 


Please send me without obligation a copy of your booklet “Patent 
Protection For Inventors” together with your convenient “Evidence 
of Invention” form. 





PATENTS .. . « TRADEMARKS . COPYRIGHTS 


AUGUST 1948 | 











YOU ACTUALLY PAY 
only *$2.00 @ month ot all 
ages for the amounts shown 

below. 
*THIS IS HALF THE PERMA- 
WENT RATE WHICH TAKES 
EFFECT THE 6TH YEAR. 








YOU GET 
A POLICY 


FOR MONTHLY 


at 
AGE PREMIUM 








25 
30 
35 
40 
Propertionate amounts at all 
other oges, 15-55. Mail cov- 
pon now for full facts and 
amounts at your " 




















| 
| 


Here is a unique plan | 
that lets you budget 

your Life Insurance | 
like rent. The rate is | 


the same no matter 
h ! Th 
what your age. ne 

amounts vary but, 


even at 40 you can get | 
$1086 of this Solid, | 


Old Line, Legal Re- 
serve Life Insurance 
protection ! 

And not only that — 
but your policy will be 
FULLY PAID-UP IN 
30 YEARS 


with no more premi- 
ums to pay, yet your 


insurance continues in force the rest of your life. 


POSTAL LIFE operating under the rigid New 
York State Insurance laws has sold Life Insur- 


ance by mail and over the counter for 43 years | 
and has satified policyholders everywhere. Over | 


$14,000,000 in assets! More than $60,000,000 


paid out in benefits! 


Postal Policies are participating ! Mail Coupon 


today! 


Get the FACTS by mail! § 


Postal Life insurance Compan 
511 Fifth avenue, Dept. D-819 sd 


New York 17, N, 


**$2.00-per-month”"’, 


NAME 
COCCUPATION 
Date or BirtH 


ADDRESS 
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Mail me complete information about your new 
30-payment 
Whole Life Policy at my age. 


Include Postal Zone, if any. 


Modified 6 





which your magazine may have published 
or that you may wish to release. 

It is the Department’s objective to pre- 
sent peacetime adaptations of atomic re- 
search in simplified form to the other peoples 
of the world. . . . 

Harry S. Caster 
International Press and Publications Division 
Department of State 
Washington, D. C. 


PS is glad to be of help in this important 
work and is sending Mr. Casler the informa- 
tion he requests, 


Science vs. Art 
Sir: 

Cartoonist for Mrs. Bob Smith’s 
Can't Pull Wool Over Baby’s Head, etc.” 
[“What’s Your Ingenuity Quotient?” June 
‘48, p. 161] must have visioned a freak 
woman with ability to make balloons float 
with human air. Idea is not a bad one tho’. 


C. H. Barnes 


“You 


Duluth, Minn. 


PS is guilty of taking slight liberties with 
the laws of physics for the sake of art, but 
the idea works just as well even though the 
balloons won't float. 


Mere on Red and Green 
Sir: 

Regarding the standing wave (alias Moa- 
zagotl) (“Flying in Red and Green Air,” PS, 
July ’48, p. 91] found mostly in the lee of 
high mountain ranges, it is created by cold 
air encountering a high mountain range. It 
collects on the windward side until it reaches 
high enough to flow through mountain 
passes and finally over the entire range. 

On the lee side it flows off creating a 
precipice of cold air. Warmer air currents 
(condition usually exists when there is an 
inversion, hence the warm air) fall down 
the precipice of cold air, then bounce up- 
ward, creating large standing waves which 
extend well into the stratosphere. 

ALExIs DawybDorFr 


Air 


Air Trails 
New York, New York 


One on Galileo 


Sir: 
Regarding the argument in the June issue 





® Your chances for success have never 


been greater than they are today in the 


field of plastics. 


@ The International Correspondence Schools 

Course in Plastics is fitting hundreds of ambitious 

men for these great and growing opportunities. 

® All i.C.S. Courses (covering 400 business and 

technical subjects) are prepared by leading practical 
authorities, constantly revised to meet new developments. 


Yet the cost of I.C.S. training is surprisingly low. 


® Join the men who will be tomorrow’s leaders. Mail this coupon today! 


0 PLASTICS 


Plumbing 
© Air Conditioning 
OC Heating 
OC Refrigeration 
Chemistry Courses 
OC Chemical Engineering 
© Chemistry, Analytical 
-] Chemistry, industrial 


2 Petroieum Refining 
C) Pulp and Paper Making 


2 Archi 
QO Architecterst Drafting 


C) Building Estimating 
C Civil Engineering 
© Contracting and Building 
C Highway Engineerin, 
© Reading Structural 
© Sanitary Engineering 
() Structural Drafting 


Air Conditioning and 


C) Chemistry, Mfg. iron & Stee! 


Civil Engineering, Architec- 
pes one Mining Courses 


CO Bridge and Building Teromen 
© Coal Mining 


jueprints 


BOX 7612-M, SCRANTON 9, PENNA, 


© Structural Engineering 
© Surveying and Mapping 


© Electronics 


] Radio Operating 
© Radio Servicing 
a Telegraph ~~ 
Electrical Courses 
OC Electrical Drafting 
OC Electrical Engineering 
OC Electric Light and Power 
C2) Lighting Technician 
© Practical Electrician 


Engines Courses 
© Auto Technician 
C Dieset-Electric 
C Diesel Engines 
Mechanica! Courses 
C2) Aeronautical Engineer's, Jr 
OC Aircraft Drafting 
oO Had — 
© For 
Oo Heat Treatment of Metals 





City. 


State__ 








Communications Courses 


© Plumbing OC Practical Tetagheny 0D Radio, General © 
C2 Steam Fitting + 


Internal Combustion 


© Gas Engines 


2 Foundry Work 


Without cost or obligation, please send me full particulars about the course BEFORE which | have marked X: 


© Industrial Engineering 


©€) Industrial Meta’ 
€) Machine Shop 


© Mechanical Drafting 


-) Mechanical Engineering 
] Mold Loft Work 


Shop Blueprints 
‘at Drafting 


© Sheet-Metal W: 
OC Ship Dratting 
} Toot D 


lorker 
2) ) ie Fitting [ 


Inspecting a plastic lens 
similor to type used to 
magnify television images. 


© Steam Electric © Steam Engineer 
Textile Courses 
© Cotton Manutacturing 
© Loom Fixing C) Rayon Weaving 
OC Textile Designing 
C Wooten Manutacturing 
Business and 
Academic Courses 
Oo Accounting © Advertising 
) Bookkeeping 
) Business Administration 
Business Correspondence 





} Welding Engineerin 


o Welding —Gas - 


ilroad 
C2) Aw Brake 


0 Aviation & 


lectric 


© Car Inspector 
Oresel Locomotive 
Locomotive Engineer 


C) Locomotive Fireman 


Locomotive Machinist 


O Railroad Section Foreman 


Steam Engineering Courses 


) Engine Running 


© Marine Engineering 


Age 


Home Address__ 


© Certified Public Accounting 

C2 Commercial © Commercial Art 
} Cost Accounting OC) Federal Tax 

C) First Year College 


O Foremanship ) French 


© Postal Service 
OC Retailing 
CO Retat! Store Management 
OC Salesmanship © Secretarial 
OC Sign Lettering 
C2) Spanish © Stenography 
OC Traffic Management 





Working Hours 


Special te tuition rates to members of the Armed Forces Enroltment under G.1. Bill and P_L. 16 approved for World War ti Veterans. 


Canadian residents send coupon to International Correspondence Schools Canadian, Ltd., 


Present Position 





A.M. to 


Montreal, Canada. 
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GROBAN'S SURPLUS BARGAINS! 
WESTINGHOUSE 


AIR COMPRESSOR 


Brand New 
War Surplus Bargain Special! 


2 CYLINDER PISTON TYPE 


IDEAL FOR 
e Paint Spraying 
e Industrial Uses 
e Tire Inflating 
e Spraying Insecticide 
e Operating Air Tools 


mR THE HOME... FARM... FACTORY. 
Designed for automotive truck or tractor mounting. Can be run off 
fan belt or power takeoff, Comes with automatic clutch. Can be 
instaiied for use ont farm trucks jeeps. tractors tire or garage 
service trucks, contractor or road building machinery, pneumatic 

devices, ete. 

Can be operated with 4 H.P. or more electric motor or 

equivalent portable gas engine 
Ligne weight. compact and versatile unit «te liv vers ‘‘oll free 
simple in operation; requires minimum of maintenance 
operates under all climatic conditions; suggested operating pres- 
sure 75 P I equally effictent eprretien ih either direction of 
" ation sprex. displacement %.2 bs fr at 500 RPM. 4.54 CFM 
displa soomnems at 1200 RPM: 2" Bore 7. 4 _- Overall dimen 
sionst width @°, height 11% depth. at ; approx. wt. 23 Ibs. 


F.0.B. 
Chicago 


A REAL BUY .. . worth 
many times this price... 396% 


Send check or money order ates, 
SATISFACTION GUARANTEED. 


REG) REGULATORS 


Underwriters Approved 


Oxygen—Model 1601 | 


INLET 967 


BRAND NEW 

FOR THE WORKSHOP—HOME—FACTORY—FARM. De- 
signed for precision, gas pressures; meet the heavy demands 
of cutting and welding in shops, ship and scrap yards, mills, 
etc. REGO REGULATORS deliver an ample supply of gases 

at constant. even pressures 
Bastian. Ble soins | ‘ empens rete highly depend 
instrument is me n design diaphragms are 


in diameter: twe arene Goupes are 
9” in diameter; 0-400 P.S.1. and x 95 
0 "5000 3 | Ship. wt 7 ibe 
ORIGINALLY WORTH MANY TIMES ): F.0.8 


MORE Chicago 








149 H.P.—A.C. 


_ELECTRIC MOTOR 


Here Are a Few of Many Uses: 
PumPs . REFRIGERATION 
STOKERS wirs 
Ol. BURNERS © CONVEYORS 
UNIT HEATERS © a Ff —_— 
air com 

5 wy . macwime TooLs 

Sp ad Shaft; 115-20 it; 60 

Cycle 7 a) R.P.M. Single Phase Al- 

ternating Current— Capacitor Start — In- 
sillent M« —— wand pA Protector Reversibie Ro 








eee eee oat Tone * $2Q.50..:.. 
GROBAN SUPPLY CO. 


1507 S. MICHIGAN AVE. CHICAGO 5S, ILLINO! 
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[“Letters,” p.-20] about the weighted foun- 
tain pen cap, I would like to submit my 
conclusions from observed facts. Namely, 
that when I drop a slice of buttered bread 
it always lands buttered side down. 

PauL SWANSON 
Flint, Michigan 


Galileo should know, but perhaps he just 
never used butter on his bread. 


Underwater Radar All Wet 
Sir: 


. I hate to be naive, but I would like 
to know want kind of radar discovered the 
mountain 2760 feet below the surface of the 
ocean [PS, June ‘48, p. 96]. Such a rada 
would be invaluable for anti-submarine 
work. 

Ens. M. M. McLeop, USN 
USS Hugh Pervus, DD 709 
New York, N. Y. 


Radar can't penetrate water, but PS can, 
since it is obviously all wet. The mountain 
was found by a sound-echo detection device. 


Quick Answer 
Sir: 

Being a subscriber cf PS, I noticed in the 
March issue on page 112 a Mrs. W. Dun- 
away wishing for built-in washboards in 


laundry tubs. 


Being employed by one of the largest 
plumbing manufacturers in the country, | 
know that this tvpe of laundry tub [shown 
above] is made and has been for many years. 

T. J. Von Drasex 
Brookfield, Il. 








AIR OR OIL 


HYDRAULICS 


Use hydraulics on arbor presses, 
hydraulic presses, hay lifts, manure 
loaders, lift trucks—push or pull, 

tilt or turn, press or squeeze, open or close, 
lift or lower—and other hydraulic and in- 
dustrial applications. Use with either air or oil 
of finest precision workmanship 
1. Use these cylinders on farm trade bulldozers, hay lifts, ma- 
pure loaders, etc, Double action bore = " stroke. (Will lift 


by 
1760 Ibs Jin 2 sec sane with Vicke rs r ump). Wt _ 
Ibs. A 655.00 hye ulic Saeek sae value for only * $1 2. 95 * Lor 
2. je euthens 236" bore, 8” stroke. (Will lift 4400 ine” ‘tn 
one second with Vickers nh withstand 1500 P.S 
against wall, Wt. 7 Ibs. A $65.00 value. avall- 
able now at 


. Double action, 


$14.50 §: pest 


12” stroke. Ail steel hydraulic Se. 
3 seconds with 


$19.50 re 


bore, 


12.000 Ibe (7000 Ibs. 


Outtets are standard %%” pipe thread 
intet takes standard 14" copper tubing matinee 
1. Four-way control vaive for use with 
double action hydrautic cylinder may be 
1500 P.S.1 hydraulic system to 
hydraullie cylinders. Brand 


Sere | 


2. Four-way contro! vaive f use with two 
ydraulic double action cyl rs. Each cyl 
independently the other or in conjunc- 
locked in any of the cylinders to 


838.00 value 


inder may be operated 
tion with the other. Oi! may be 
hold the piston at any required position 


Brand $ post- 
New Ship. Wt. 6 Ibs A £60.00 value 10.95 paid 


Same as vaive item 2, except that unit is designed for three 


double action cylinders. Brand New. Ship. Wt $12 95 pert. 
- pa 


8 ibs. A 872.00 value 

4. A two cylinder Gounite action vaive with a unique arran 
ment nllowing , o rails beth cylinders simult > 
ously. to lower raise one and lower 
the other at 

Grand New 

$75.00 value 


VICKERS MF6 


HYDRAULIC PUMP OR MOTOR | 


Compact, powerful, rated 1,000 P.S.I., 507 
cu, in. per ay ow 8 gal. per min. at 3750 
r.p.m. Change rotation by reversing flow. De- 


livers up to 6 H P BRAND 
$60.00 $14.95 


NEW. Wt. 4! Ibs 
. Postpad 


VACUUM-AIR HYDRAULIC 
GENERAL PURPOSE PUMP 
Original Cost 
$45.00 
Now Only 
$9.95 
Prepaid in 
U.S.A. 


SPRAYING 
MACHINES 
MILKING 
MACHINES 








@ Originaliy cost $45.00. May be used as air or Suid 
for pressure or vacuum 
COMPRES- hres with interchangea ports. 
sORS ral. SAE BO « r minute at 3 
ressure of | ma. in. 
iraw 26 of mereary at 1750 RPM. Devel- 
VACUUM ps up to 120 Ibs i. inch of hydraulic pressure, 
which in conjunction with a 3 inch hydraulic cylin- 
PUMPS ter will lift 540 ibs. minimum. Runs forward or re- 
— se. Self attentes shaft. Die cast aluminum hous 
ing 6x4x4 inches as stainless alloy steel vanes and 
HYDRAULIC impeller. Made by Bendix Avia. Corp. Spline termi- 
SYSTEMS nal for direet drive—readily replaced with a pulley. 
Ke 
— 


end H.P. or stronger electric motor. 
ANURE apecity ‘Too RPM with high overload factor. 
LOADERS 


price for quantity aor. yg ood gs 4 
_— 
PRESSES, etc 


engineering report « pases 
th nd ‘oak 


ery pump. 
money ys 4 r today ereess fn 
U.S.A ° 


GROBAN SUPPLY CO. pert.’s-s, 1507 S. MICHIGAN AVE., 





BRAND NEW 
ALL-PURPOSE 


WATER 
PUMP 


Ready for use on 
any pumping need. 
U 


ise it for: 
DRAINING BASEMENTS 
HOME WATER SYSTEMS 


BELT DRIVEN 
Centrifugal Pump 


An extraordinary value for all types 
of intermittent or , a pumping 
mn the home . farm . . . factory. 
Bullt to exact spec ific ations of Packard 


+ 

FIRE PROTECTION 

. 

PRESSURE 8 STER Motor Car Ca. for use in Rolls-Royce 

® Meriin Aircraft Engines. May be run 

ON with electric motor, 2 ng ine v 

IRRIGATI power take-off on tractor. Deliv ers up 

. to 2! . a minate wit! * 
DRAINING PONDS motor: a ar with 

0 
or 25 . a se i putiet | ; 
a ete. 1” or he" inlet hose (recommended) 


motor. up to 44 ft 
or 


compet 3 eeecae 
SPRINKLING SYSTEMS PORT OPERATING IN- 
StrucTIONS. FREE WITH PUMP 
Ha ast aluminum housing, accu- 
STOCK WATERING cately a — hined 5 bronse impeller; 
Bie” V belt pulley and mounting brack- 
Shaft rotates on ball bearing; has 


INDUSTRIAL PUMPING <%=. Sait rataves 
ox, $88.00. Shi 0 


. Original cost 
Complete with pulley Selkrt 40's. ot a 
and mounting brack- tetection | Guazen 1 Bes 
ets, ready for use, ‘illed promptly Chi lee 
VICKERS HEAVY DUTY 
HYDRAULIC PUMP 


BRAND NEW 


For tractors construction 

machinery industrial ap 

piic —_—oe ste live 18 gal. 
1200 R.P.M 





bull-dozers 


« ed and keyed 4, 
atrect pulley drive. Wt 10 


me pnatons hs diamet t 7le 
hig Original value $148 00. . £.0. 
now 


37 Piece Manganese Bronze 


LETTER STAMPING KIT 


BRAND NEW 

5/16” letters, 2!.” length, can 

be used hot or cold—ideal for 

stamping or burning lettering on 

leather, wood, plastic and soft 

metals such as aluminum, lead 

copper, brass, etc. Complete al 

phabet, numbers and punctua- 

tion Available in veneer tted 

case. Excellent for marking, iden- 

tifying and stamping Worth $ ® 
lany e new this unsurpassed 6° 

— e Prepaid in U.S. 


CLUTCH with UNIVERSAL JOINT 


BRAND NEW 
Formerly used on Am- 
phibious Jeeps. Has 5 
inch ball bearing — 
ley. Used on garden tractors 
midget cars, a mowers, ge 
Can be used for power take-off SAien. 








with winch and hoist. 
ONLY 





Worth a lot more! 


CHICAGO 5, ILL. 
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Your stepping- 
stone to a 
BETTER-PAYING 


MACHINIST‘S JOB 


Master shop work quickly with these books 


This big home-study and reference course gives you the 
practics facts on machines and met is you n to ad- 
vance in machine shop work. Take advantage of the other 
man’s experience as found in books, to solve your prob- 
lems, increase your efficiency, with 


The AMERICAN 
MACHINISTS’ LIBRARY 


6 volumes—2368 passe S586 iMustrations 
(A combined home-study course reference library) 
This library of machine shop seen aan was written toy practical 
men. It gives you the best methods for every kind of machine 
shop work. It fully explains lathes. drills. and other machine 
tools and their operation. automatic screw machines. speeds and 
feeds. gear design and production. jigs and fixtures, punch and 
die work. metal surfacing. etc.. etc. Plainly. written—completely 
illustrated—the best kind of help to the machine shop man who 
wants to advance himself 
_Me money Sown—special | _price—easy 6 payments. 


COUPON 


EXAMINATION 


McGRAW-HILL BOOK CO., Inc. 
330 W. 42nd St., NW. ¥. Cc. 18 

Send me for ten days’ examination the American Machi 
Library. If satisfactory I will send you 84.00 in 10 days and 
84.00 monthly until _. price of $20.00 ts paid. If not wanted 
i will return the be stpatd 





Name. eee eee ere ree ee eeee Se Te 
Home Address 
City and State 


Company 
Position PSM-8-48 | 


INVENTORS 


When you are satisfied that 
you have invented a matter of 
value—write me, without obli- 
gation, for full information 
as to what steps you should 
take to secure a Patent or 
Trademark. 

The usual first step is to have 
a search of the prior U.S 
Patents conducted, so that I 
can report to you on the 
question of Patentability. 


PATRICK BD. BEAVERS 
(Formerty RANDOLPH & BEAVERS) 
Registered Patent Attorney 
937 Columbian Building, Washington 1, D. 


© 
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PATRICK D. BEAVERS, Registered Patent Atty 
937 Columbian Bidg., Washington 1, D. C. 

Please send me full information on how 
to secure Patents & Trademarks. 
Name 


Street 


State 


City 
TTT TTT iii | 
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SHORTHAND 
IN 6 WEEKS 


LEARN AT HOME—LOW COST 


Write 120 words per minute. Easy for adults. 
Famous Speedwriti system. No signs; no symbols; . 
chines; uses ABC's. Easy to learn and use. Fast preparation ier 
a position. Nationally used in leading offices and Civil Service; 
alse by executives, writers, speakers, lawyers, scientists, students 
at college. Over 100,000 taught - A ail. very low cost will 
surprise you, Also typing. 25th Y 
WRITE FOR FREE “BOOKLET To 
2 








TRADE MARK. REG.U. 
Dept. 2608-8, 55 W. 42 St. 


5. PAT OFF 
N.Y. 18 


at home in spa 
Simplitied 
+ Without cost 
school Write 
“*How to He 
ixpert Penman.*’ 


Penpoint > your name with a flourished 


bird written on a card Box TODAY 
CHILLICOTHE, mo. 





Samples 


T. M. TEVis Xx 2sr 
pares for technician, engineering aides. Approved for veteran 
7614 Takoma Ave., Wash. 12, D.C. 
IN SPARE TIME — by Easy 
Winkle *Reg'lar Fellers,.’’ range As 
ucceseful students, and full details. (State age.) 


Intensive 32 weeks residence course in fundamentals of indus- 
training. 55th year. Enter Nov. 22, April 4. Write for catalog 
LEARN Senin 
Same Simplified Method that has “~~; pap Ay of 
a ; ‘w 
*The Neighbors, and many othe: Earn while 
The Landon Schooi, 4828 Cleveland Transit Bidg.. Cleveland, 0. 


trial electrical engineering. including radio, electronics. Pre- 

BLISS ELECTRICAL SCHOOL LS ae 
meray oy 

**Terry “ Pirates ‘Freckles, “Out Our Way 

Se _ Ie for Picture Chart (to test your ability) 





“YOU ARE 
‘CRIME D DETECTION! 


We have taught thousands this exciting, profitable, pleasant 
profession. Let as teach you im your own home. Learn Finger 
Printing, Firearms Identification, Police Photography, Secret 
Service Methods thoroughly, quickly, at small cost. Over 800 of 
all American Bureaus of Identification employ I. A. S. students or 
greduates. We can prepare you for this fascinating work during 
spare time. Write today, Stating age, for ‘‘Blue Book of Crime.*"’ 


WASTITOTE OF APPLIED SCHENCE, 1820 Sunnyside Ave., Dept. 136-C, Chicage 48, Ul 








MACHINES 


BIG MONEY. Spare or full time. Open your own 
neighborhood shop. Thousands need repairs 
Send for complete Service Manual—only $1.98 
postpaid, Money back guarantee 





TELEVISION and F-M RECEIVER | 
SERVICING, by Milton S. Kiver 


| Here at last is a practical up-to-the-minute book containing 
| specific directions for trouble-shooting and repairing F-M and | 
Television Receivers. Illustrations, photographs, schematic dia 

1 grams. Send today for FREE XAMINATION copy. After 10 days j 
you may return the book or send $2.95 in full payment to: 


D. VAN NOSTRAND COMPANY, Inc., 250 Fourth Ave., New York 3, N. Y. | 
| Name 
Address 


Pop._Sch. 


aC ity 





ELECTRICAL ENGINEERING 


NCENTRIC SYS- 
Our teste build your oy ol 
TEM enables ¥ ‘ach 6-month courss 
step by ~t “if Stay as long "cane 
apiete 
cumstances 
your desire 


itself 
ermit 
4 c upational oO 


COURSES 
o 12 Months 


atil you 
u hyective 


SERVICE. -- 6 Months t 


ectricity 
a tical I lec 
Pi actic al Welding 
Refrigeration Service 
Heating Service 
$s 
to 2 Year 
re 
TECHNICIA 
Electro Technician 
Radio Technician “a 
Electronics — a 
veration, d , id 
Ree Conditioning Technict 
Al 


‘s 
PROFESSIONAL ... 3 Year 
Engineering 


Major 
ience Degree" 
f a Electronics 


Electr al 
lor @ 
Bocherachinery 


mt @ Toles 3: 
Your 


RADIO AND ELECTRONICS 


Mh @ ei -)-13 


YOU TO SPECIALIZE 
in 6 Months to 3 Years 


Training men for specific and substantial careers in industry 
has been-the primary purpose of the Milwaukee School of 


Engineering since its founding 44 years ago. More than 
35,000 former students in industries the world over attest 
to the school’s career-building value. Exceptional facilities in 
laboratories, comprehensive technical courses, plus a faculty 
of 72 specialists account for this outstanding record. At 
present there are 1,538 students enrolled from 48 states and 
13 overseas countries. Terms start in September, January, 
April and July. SEND COUPON TODAY! 


wi MILWAU KE E—ae 


5CHAL of ENGINEERING 


A Technical Institute Founded 1903 


MILWAUKEE, WISCONSIN 


Milwaukee School of Engineering, Dept. PS-848 q 
N. Broadway and E. State, Milwaukee, Wis. 


Without obligation, send me free booklet 
more details on course in 


Name Age puscosene 1 
Address 


a sicitheeniil : eer a 


“‘Coreer Building’’ and 4 
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Will You Let ro You Waa 


»» WANT SUCCESS 
Me PROVE I Can | i AVIATION 
Wake YOu | cisaptalee 28-PACE —— WRITE DEPT. 71A 
aN B fees 
Embry 9 Riddle 


SCHOOL OF AVIATI ON 





LET ME START SHOWING 


RESULTS FOR YOU = MIAMI 30, FLORIDA 





ENGINEERING 2 monras 


Aeronautical, Chemical, Civil, Electrical 
Mechanical, and Radio Engineering (inc 
television). Drafting, l-yr. Gov't approved 
for G.1.’s. Low rate. Earn board. Large in 
“«g dustrial center. Students from 48 states 

‘Die . countries Demand for graduates Enter 
148 f . ow 176." = e Sept., Dec., March, June. Catalog 

T * 





688 E. Washington Bivd., Ft. Wayne 2, Ind. 


’ . TO LEARN — Start and 
Recor you | run your own business quickly. Reaver 
Many eporpmabing up gp to 81000 a month, Course | ——S8 


Eoons.3 Mort coo and Sales, Property Me of related lated subjects Cour ms, 


Whata oe ae a. “Big new illustrated catalog from this 
nationally known school. G. I. Approved. Send 
difference: / a Post Card Today. 


OF REAL eevee © (Estab. 1996) 
Kansas City, Mo. 


n 
for. quick wre sults 

















COULD fill this whole maga- 
Zine with enthusiastic re- 


from OTHERS But The Motion Picture Theatre Business offers big op 
, ‘ , 4 portunities for trained men. Get into a fascinating 
you want to know 1s ; } feld with a promising future. Train at 
hat can Atlas do for ME? spare time ree Catalog. Established 20 ye: 
ee THEATRE INSTITUTE, 385 Washington S$t., Elmira, New York 
15 MINUTES A DAY z- L: 
Jat cive me 15 minutes of your y —~ 7 
spare time daily. That's all I ask - 
Aa even in that short time I'll Z 
start giving RESULTS And it 
WH be the — i of RESULTS that 


Ge iand anyone else) can SEE HO To cuT RAFTERS 
PEEL. ME aU ia ott o tem New vest pocket book gives lengths, side cuts, plumb cuts 
. a} Geductions. For all rafters for any building from one inch to 
forty feet wide. Gives numbers to cut on square. Also degrees 
_ FREE BOOK for same cuts for Radial Saws, All standard pitches from lV to 
rt a ng | Se ust open book to pitch page and there are your lengths 
; . ae ‘ n ‘i pour b als “ side cuts nyone who knows what a jack rafter is can 

sif alive en scovere j ' frame a roof if he has this great book 

“ in Canada) 








S. ° 
ae KS "LUMBERS, PLASTERERS 
scribe for ders’ Topics. th 
magazine for HE-MAN ‘CONSTRU CTION WORKEKS. Only $1.00 
per ear _ (in Canada $1 25). Sample copies 25c 


Fascinating vocation learned at home by those 
with aptitade. Thrilling pastime. Nationa! method 
brin, 
Tv AL PH NG SCHOOL 
EASY TO LEARN f 1315 s. michigan. Dept. ise, Chicane S 


CHARLES ATLAS, Dept. 1H e)- * 
vue wane 23rd Street, New York 10, ve. Y. © 


sof that your systern f Dynamic Te y a £ ] 
{ ‘ me a healthy, husky und b 
" k 


° 
Z PA fg’ 
Everlasting 


sour Front Op 














on years of experience. Covers many prob- 
lems, management, operation, penne ete 
One_handred st pat 





WINCHESTER BLDG. GRAND RAPIDS. MICH. 
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Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 


train you for today’s unlimited opportunities in Radio 


GOOD JOBS AWAIT THE TRAINED 
RADIO TECHNICIAN 


are needed in the great, modern Radio, Television and 
onics industry! Trained Radio technicians are in 

nat and growing demand at excellent pay—in Broad 
casting, Communications levision, Radar, Research 
boratories. Home Radio Service, etc ational Schools 
Master Shop Method Home Study Course, with newly 
cdded lessons and equipment, can train you in your spare 
time — in your own home, for these exciting oppor 
tunities Jur method has been proved by the remarkable 
uecess of National Schools-trained men all over the world 


You Learn by Building Equipment with 
Standard Radio Parts We Send You 


Your National Schools Course includes not only basic 
theory, but practical training as well—you learn by doing. 
We send you complete standard equipment of professional! 
quality for building various experimental and test units 
You advance step by step until you are able to build the 
nodern superheterodyne receiver shown above, which is 
ours to keep and enjoy 
Fee | You perform more than 100 
‘toes experiments——build many 
a? circuits, signal 
low power radio 
transmitter, audio oscil 
lator, and other units. The 
Free Books shown above 
tell you more about it 
send for them today! 


- 


NOW! wew proressionac muctitester 
INCLUDED This versatile testing instru- 


ment is portable and complete 
with test leads and bat 
teries. Simple to operate, ac- 
curate and dependable. You 
will be able to quickly locate 
trouble and adjust the most 
delicate circuits. You can use 
the Multitester at home or on 
service calls. It is designed 
to measure AC and DC volts, 
current, resistance and deci- 
bels. You wil] be proud to own 
and use this valuable profes- 
sional instrument 





Material Are Up-to-date, Practical, interesting 


National Schools Master Shop Method Home Training 
gives you basic and advanced instruction in all phases of 
Radio, Television and Electronics. Each lesson is made 
easy to understand by numerous illustrations and dia- 
grams. All instruction material has been developed and 
tested in our own shops and laboratories, under the super- 
vision of our own engineers and instructors. A free sam- 
ple lesson is yours upon request—-use the coupon below. 


Both Resident ond 
Here's Just a Few of the Inter- Home Study Courses 
esting Facts you Learn with the 


FREE MANUAL 
1. Routine for diagnosing Radio 
Troubles 
2. Preliminary tnsapection of Recetv 
ers 


. How to Test and Measure Voltages 

to Test Speaker in Audio 

*o Trace the Circuit and Pre- 
ikeleton Diagram 

iplete Reference Table for Quick 


ly Locating Receiver Troubles 
Check Coupon 


NATIONAL SCHOOLS); —<7™ 


LOS ANGELES 37, CALIFORNIA EST.1905 


MAIL OPPORTUNITY COUPON FOR quick ACTION 


AteOAS eee een R ee Oa eee Ee REE NEES mee eee nee nee 





— 
PROFITS 











AUDITS 


Become an 


Expert Accountant 
The Profession That Pays 

The demand for skilled accountants —men who really 
know their business —is increasing. National and state 
legislation is requiring of business—both big and 
small—much more in matters relating to Auditing, 
Cost Accounting, Business Law, Organization, Man- 
agement, Finance. \Mlen who prove their qualifications 
in this important field are promoted to responsible 
executive positions given an opportunity to earn 
real salaries. The range is from $3,000 to $10,000 a 
year, even to higher income figures 


Send for Free Book— 

Accountancy, the Profession That Pays” 

Why let the other fellow walk away with the better 
job, when thru home-study you can equip yourself for 
n —- future in this profitable profession” 

nowledge of bookkeeping unnecessary. We train 

you from ground up, or according to your individual 
needs. Low cost; easy terms 

Send for free 48-page book describing the LaSalle 
accountancy training and the opportunities in this 
highly profitable field 

If you have the urge, the will 
income, mail the coupon NOW 
sce eee Se eS eS eS eS eS eS ee ee ee eee ee ee ee 


A CORRESPONDENCE INSTITUTION 
Dept. 883-HR, 417 S$. Dearborn S$t., Chicago 5, til 
Please send my copy of “Accountancy, the Profession 
That Pays,’ without obligation 
Higher Accountancy 
Other LaSalle Opportunities: 
If interested in the fields below, check and mail now 


CD Business Management 
© Business Correspondence ) Sales Training 
OExpert Bookkeeping Law LL.B. Degree 
Oc. P. A. Coaching ) Business English 

) Effective Speaking 


to increase your 


Name 
Street 


City, Zone & State 





Air) Universal Too! Block 


Replaces tool post and nine standard 
tool holders. Rigidly supports turning, 
boring, threading, and cut-off tool bits. 
Rotatable. Has self-aligning knurling 
head. Precision adjustment for tool 
height. No re-adjustment required when 
replacing tools. Adaptable to some 
other lathes. Write for dimension sheet. 





Lathe - - . - 1 
Size 9 10 13 14's" 16/24" 


$11.25 11.75 13.75 15.75 16.25 





Price 














BE AN ARTIST 


Send for interesting picture book 
“BUILDING A FUTURE’ 
Explains the unique position of the profes 
sional artist in American life. Gives example 
of huge poets ssional income. Tells definitely 
how YOU can acquire PROFESSIONAL skill 
AND PROFESSIONAL INCOME — within one yea 
in . are time at home. No obligation. Book is 
free. Write name. address and age on penny post 
card and mat! TODAY t« 


GRANT SCHOOL OF ART 


Dept. 208-C, 53 W. Jackson Bivd.. Chicago 4, tI. 


NU-WAY Build Your Oun 
LAWN MOWER Rotary Type Lawn 


Mower 
Write for We Supply Cutting Unit 
FREE Circular 


Complete. 
Price $1 2.50 


Why Pay More 





NO INCREASE 
IN PRICE 


TRACTOR-LITE MFG. CO., sein uaxe. own 
SHOE REPAIR OFFERS BIG INCOME 


LEARN IN 12 WEEKS TIME 
nm your own shop or earn big income as skilled shoe 
Growing demand everywhere at top wages for men 
who know how. We teach you quickly by actually working on 
shoes and modern machines. Costs nothing under G.I. Bill of 
Rights. School open to all from 18 to 60 years of age. Free Big 
¢ Book explains everything. Send for your copy today 


MODERN SHOE REBUILDING SCHOOL 
92 


abliohed 1 
8 Av m. RUSH POSTCARD Topay! 
4877 eottywwona Bivd., Los Angetes 27, Cali 





You can ow 
repairman 














‘ with Inter-Talkie! Just push battens and talk 
rans Pi te or from 7 different places! Not a phone—load 
\ room velume—no electric ‘‘plug-ins’’ or tubes 
needed! Sit or hang it! Simple to hook up. 
For homes, offices, stores, farms, etc. Guar 

anteed! Write for FREE details today! 
MIDWAY SALES, Dept. PS-8, Kearney, Nebr. 





° Get on 
“UNCLE SAM 
‘ Payroll 


START AS HIGH AS $3, 021 YEAR 


MEN — WOMER —_—_— 
Thousands ap- 

ye be- 2’ 
mg made, ° 


's” 


FRANKLIN INSTITUTE | (Net oer" t Controlled) 
Dept. ESi, Rochester 4. N. Y. 
Rush without charge. ( MY ’ 
w itt ist Ss yvernment Jobs; 
me how to qualify for one 


Sirs 


40-page book 
40-Page (2) Tell 
Book FREE 


Mail Coupon 
Toda 


$ 
é 
sure. / 


Name 
Address 
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Baking ts one of America’s high industries in wages. 
7 Gupreamien-geect Thorough basic home course 

ys sound foundation. If you have aptitude, — for 
EE BOOKLET.”“Opportunitiesin Commercial Baking.” 


National 1 Baking School, 13 1315Mich. -Ave.. -Dept.13 136¢, aneate 


New De 


Modernize Your Gun! Improve Your Score! 

Most durable grips made. Positively un- 

breakable! For Colt, Smith & Wesson, Hi-Standard. 

Ortgies, Luger & Mausers in a wide choice of beautiful 

designs in ivory, pearl, walnut, onyx, etc. Low prices, FREE 
CATALOG. Dealers Wanted. 


SPORTS, INC., (Mfrs.) 5501 Broadway, Dept.$-8, Chicago 40,1. 








po YOU WANT TO MAKE MORE MONEY? 


The answer is always YES! Every- 
one knows that it takes training to get 
ahead. It is also important to get your 


nine School Shop-Courses in cities 
named. 


Choose the career that fits you 


training in a trade or profession that is 
growing and has a big future. See the 
11 career fields listed below—two 
proven Home-Study Courses (*) and 


best—then check and mail the 
coupon today. Get free booklet on 
course checked. DON’T DELAY! 


AMERICAN SCHOOLS OF WATCHMAKING PLASTICS INDUSTRIES TECHNICAL INSTITUTE 


GENERAL TRADES SCHOOLS 
HEMPHILL DIESEL AND AUTOMOTIVE SCHOOLS 


AERO INDUSTRIES TECHNICAL INSTITUTE 


Six Nationally Famous Technical Schools with Hundreds of Successful Graduates 


CAREER FIELDS FOR YOUR SUCCESS 
CHOOSE THE ONE THAT FITS YOU BEST 





Approved for Veterans—Available for non-veterans 


TECHNICAL CRAFTS CORP. 


Note: Use the above address to get information on all courses. 
Gentlemen: Please send me complete, free information on course checked. 


[] Plastics Home Study* 

[-] Plastics—Los Angeles 

[] Diesel—los Angeles, Memphis, 
New York 

[] Tile Setting—Los Angeles 

[] Plastering—Los Angeles 

[-] Automotive Tune-up—Los Angeles [-] Upholstering—Los Angeles and 
and Memphis Chicago 

[] Refrigeration, Radio, Electrical Appliance, Service and Repair—Los Angeles 


[] Diesel Home Study* 

[] Aircraft Instruments—Los Angeles 

[] Aircraft Mechanics, A & E—Oakland 

[] Aircraft Engineering—Oakland 

[] Watchmaking and Repairing—Los 
Angeles 


ee Veteran 





Your N 





Street. City 





= 
| 
1 
| 5145 W. San Fernando Road, Dept. PS 8-C, Los Angeles 26, California 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


et 


State pati | 
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D FOR THIS FREE BOOK NOW! 


Increase your earning power. Become thoroughly 
trained in a well-paid profession. Without obligation, 
find out about the opportunities in Electrical, Me- 
chanical, Plastics, Civil, Mining and other engineering 
fields. Our free 118-page handbook, lists details of 
home study courses, compiled by world authorities. 
See for yourself how you can soon earn more dol- 
lars. Write*today, fo : Canadian Institute of Science 
and Technology, Ltd.. 458 Century Building, 412, 
Sth Street, N.W.. Washington, D.C 

Special Discounts for Veterans 
and Servicemen 
MAIL THIS COUPON NOW 


of S & Technology, itd., 
458 Century Building, 412, Sth Street N. 
Washington, D.C. 
Please forward free of cost or obligation of any kind 
your 118-page handbook “Engineering Opportuni- 


ties”. 





c Ai ‘ — 





Age 











‘ a8 bath Sas - 


ery HiTIC \ 


Men are needed in these mechanical 

trades. The pay is good. There are 

‘ 1 portunities to grow with the in- 

dustries and perhaps have own business. Find out 

mow about U. E. 1. training that prepares mechan- 
ieally inclined men for these opportunities. 

U.E.1.“ Balanced Training” includes preparatory study at 
heme followed by actual practice in our modern shops under ex- 
perienced instructors. All courses meet high 
standards gained from 2] yearsoftechnical goes 
training. Avaidatle to veterans and vivil- 
éans. High School diploma not needed. te] 
cemplete information mail coupon today 
STILITIES ENGINEERING INSTITUTE 

CHICAGO 14, ILLINOIS 


Pye emaeodin Rene nine Pegs 

Please send me free facts about U.E. I Ee nesas 
epportunities in the fieid checked belo’ 
|! DC Diesel C- Refrigeration 

() Auto Body & Fender Repair () Air Conditioning 





| NAME 





|] ADDRESS 





om Coun A 
() Cheek here for special information if you are ander 16 
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Be A MASTER PLUMBER 


Earn$15To $50 ADay 
DON’T ENVY THE PLUMBER—BE ONE 


skilled will tell you “ee. have the best of it. 
and the ber is ‘ie busy at top opportunitie No skilled 
ities with any 

~_— Licensed 

equipped schools in America 

ake a um branch nis taught thoroughly — Lead 
Work Blueprint for plan resdinz all other tric’ 


LEARN IN 32 WEEKS “"Eoetnence 


if you like to work with tools you owe it to yourself to investigate 
No need to ever work as an epprentice. Get free bulletin. Write now! 
G.1. APPROVED. Our 24th year 

USNVERSAL PLUMBING senoon 

819 HOLMES $ NSAS CITY, MO. 





make up FURS 
hunting fone Akg 
ays oromee Fish 





) FOR INVENTORS 


Hundreds of manufacturers 
have requested our assistance 


y - % Tan SKINS, m: 
in locating marketable new 


=): E LP in locat 
information, tree. 


Complete 
INSTITUTE of AMERICAN INVENTORS 


Dept. 3, 1926 Eye St. N.W., Washington 6, D. C. 


INVENTORS 


Whether an invention is patentable . be substantially de- 
termined by a search of the U. S. Patent records. Without 
obligation, write for information explaining the steps you 
should take to secure a patent. 


JOHN N. RANDOLPH 


Registered Patent Attorney 
205 Columbian Building Washington 1, D. C. 


TENTS! 


AND TRADE 44 
¢.A.SNOW é CO. |) 


REGISTERED PATENT ATTORNEYS 


WRITE FOR INFORMATION TO 
246 SHOW BUILDING, WASHINGTON 1, B.C. 

















IF YOU WISH TO PROTECT YOUR INVENTION, 


You should toke steps to protect it by ao U. S. Patent. 
Write me for ‘Record of invention’’ form. 


CARL MILLER 
REGISTERED PATENT ATTORNEY 


8 wootwortn Bidg., 35th Floor, Dept. 88-C. New York City f 
Please send “Record of t ** form. 


WRrTeTTETITITTIT TEL tt tt } 
oe ee eeeeeaeaeaeaead 


NAME 











SEND 
FOR THIS 


30 PAGE 
FREE 


JUST 'A FEW OF THE 
JOBS YOU'LL DO... 


With RTA’s 10 sic 

kits you'll build a 

TRF Receiver, 
High-Frequency 

Converter, Complete 6 Tube AC-DC 
Superheterodyne plus more than a 
hundred other valuable and practical 
experiments. Thus RTA methods give 
yOu BALANCED TRAINING — Theory PLUS 
Real Shop Experience, right in your 
own home. 


BOOK 











10 BIG KITS of RADIO 
PARTS R. T. A. GIVES YOU! 


0 SCORES 
MENTS 


you witt 0 
OF pRACTIC 
AND EXPERI 


EARN EXTRA MONEY 
while learning AT HOME 


Under RTA’s easy, practical home- 
training plan, you study in sPARE TIME 
onLy and RTA’s Hollywood Experts 
show you how to earn WELCOME EXTRA 
casu, even while learning! In fact, like 
many RTA students—you may actually 
get MORE SPARE TIME work than you 


can handle. 


MASTER HOLLYWOOD 


TECHNICIANS Guide You 


Direct from Hollywood, the very heart 
of America’s Broadcasting, Television, 
Radio and Sound industries, RTA 
brings you practical “Time-Tested” 
Home Training. Because RTA is so 
favorably located in Hollywood, it is 
in an excellent position to bring you 
ACTUAL METHODS developed by the 
Radio-Television industry, leading to 
real money-making opportunities! 


400 MILLION RADIO 
and TELEVISION SETS 


will be built in the next 10 years. 72 
million dollars is being spent ricHT Now 
for radio repairs aLone! When you are 
thoroughly trained you can imagine 
what opportunities await you in Your 
Own Radio Sales & Service Business, 
Television, FM, Manufacturing, etc. 


AUGUST 1948 3 

















Enjoy My ‘Progressive Power" 
Strength Secrets! Give Me 10 Easy 
Minutes « Day—Without Strain! 
I'll teach you the Progressive Power Meth 
od” through which I rebuilt mysel 
physical wree a 
‘t t ore 
“athlete 
has proven 
handsome stn 
te show you « 


living 


{the strongest 
And | stand re 
y beck basis—that 
1 can de the same fer you 
home. Let me prove I can 
r arms, broaden your shoul 
nan-sized chest. powerful 

hback—in fa 

quickly tt 

2 you with 5 


te | bring to life a 
in you tnealde < out. pntil YOU are fully 
satieficd you are the mhn you want te be 


PROVE IT TO YOURSELF IN ONE NIGHT 


Send only 25¢ for my 5 easy-to-follow, pile 
ture-packed courses now in 1 complete volume 
“He yw to ~~ ‘ome a Muscular He-Man.’ 
ane ight! Experience the 
- that surges through your m 


am mak 
an ote Shenae fast 
—REGARDLESS OF COST 
$0 GET NOW MY 5 cavrsus counsts 
(Vatued at $5 « 
All in 1 Great Complete V Volume 
Packed With How- vote Pictures! 


your chance to 
you a be proud of! Fol- 


of muscte “Dullding 
wr 


with order. 
‘ 


ae 
FREE GIFT COUPON! 


Jowett Institute of forget © cue * Dept 
230 Fifth Avenue, New York PS- a8 


| return _ 

| nena * “Phe “to Book of 

on, ale ang with all 5 Muscle 

i. ™M » Migt oy Sone 

A "’. Mo ting ty 

Mighty Back. S$, Mi. sidin a. Mi 

in One V ume iow to 

He-Man Enclosed find 


repaid. FREE 


AG 
«¢ Print Pleiniy, Include Zone Number) 


4 ADDRESS 








Trained Men Get the Better Jobs 
in the Automotive Industry 


PRACTICAL SHOP TRAINING 
in AUTOMOTIVE MECHANICS 
BODY and FENDER REBUILDING 


If interested write or wire 
ATLANTA MOTIVE TRADES 
INSTITUTE or Site, Grong 


Member of the Southern Association of Privat 


~ - THERES 


IN 


RAY RNS will teach you HOW to CREATE ORIGINAL 
CARTOONS at home that you may SELL!C yY~ ontains 
26 lessons and 600 itt 


justrations. All for Only.. SQss 


Send name and address for free aceite. 
RAYE BURNS SCHOOL. Dept. 8, Box 3583, CLEVELAND, OHIO 


TRI-STATE COLLEGE 


B.S. Degree in 27 months in Engineering (7 
Admin., Acctg. and Sec. Science. Graduates successful. 65th 
year. Enter Sept., Jan., March, June. Write for catalog. $88 
College Ave., Angola, tnd. 


branches), Bus 


L “TYPES—1 Oc UP_ 
AMAZINGLY POWERFUL!! 

Alnico Magnet, 

Our Leader. 


hi 
weaken! U sefal for lifting valuables from tanks 
lakes, or rivers easily! 7 small magnets $1, 
of many shop my | ane uses. Satisfaction sanmanbend 
L. Evricn. 2566 N. TH ST.. MILWAUKEE 10, wis. 





ESSAY 
Dept. P.s. 











= ELECTRIC WELDER 
Pre-war type—All Aina Se mgy chemical— 
5 year written guarantee. Welds ‘%” thick 
fenders, machine parts, etc. Comes com- 
plete with rods, unit direc- 
C.O.D. mailing charges extra. $645 

MFG. CO., INC. : 

PORTABLE BENCH GRINDER 18== note 

Suitable for hobby shops and excellent for industrial 

100% steel construction. Life time sealed ball - 

bearings. Adjustable tool rest easily fixed for 

Conventent teggle switch 

18” between wheels allows 


AC or DC 110 V 
metal or money back. Repairs tanks. tools 
tions and eye shield. On 
_ Quincy 69, Mass. L.__. 
work requiring heavy beffer or grinder. Rugged 
ace or side of stones 
wider range « 
 £ 


used until 
Can be permanently mount 
ed or will rest firm with 
vat bolting 


Costs only $18.95, without 
HP 


Shipped F.O.8. Pasadena, ¢€ 
for Free Builetin No. 21-Aa 


160 N. Fair Ooks, Pasadena 1, Colif. 


ORDER DIRECT. Today. Write 


MODERN MANUFACTURING CO., 
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AMAZING WEW HOLLYWOOD PLan 
Yes, YOU can drawGIRLs, ,CARS. (bs 
FRIENDS and even MAGAZIN - 
COVERS. It's so simple, no ma 
ter what you °C 
ke more 

in. advertising and cartoons. = 
pad own boss. draw for mo ~ 

where. Our  Commntee ae ae 

ach 
ists will, ten tywoop, — 
Is furni 

Dae sees Write NOW for free details 





rt home—during spare hours. Train 


1 FIRST: You get vital basic knowledge 
as 
fast or as leisurely as you like. 


? THEN: You come to ITI’s giant shops 
in Chicago—for a Full Four Weeks of 
practical instruction and actual work on 
newest, most modern equipment 


REFRIGERATION —Trained men needed 
to handle service and repair jobs. 


| 


AIR CONDITIONING —Plenty of pan 
nity in this great industry for trained men. 


t 


HEATING —ITI trains you in this big pay 
field to handle essential service work 


NOW— 


REFRIGERATION 
TIONING 


AIR COND 


AMERICA’S FOREMOST SCHOOL of PRACTICAL TRAINING 
preparing ambitious men for greater opportunities since 1916 


eee Now is the time to lay your plans for a better job at better pay! Get 
the facts about your future in the amazingly FAST GROWING field of 
Refrigeration, Air Conditioning and Heating! Men who know how to in- 
stall, repair, rebuild and maintain this equipment are going ahead FAST! 
But many more fine jobs are open NOW in this rapidly expanding indus- 
try in both the home and commercial equipment fields. Experts say the 
opportunities are almost unlimited ...B UT ONLY THE PROPERLY 


TRAINED MEN CAN QUALIFY! 
Train at Home and in ITI’s Huge Shops 


Investigate the Industrial Training Institute's 
2-Way Course in Refrigeration, Air Condition- 
ing AND Heating. In a few months this 
training gives you solid, practical, down-to- 
earth knowledge and experience you need. 
You don’t have to leave home or give up your 
present job. Then you come to the huge ITI 
shops in Chicago for FOUR FULL WEEKS 
of action - packed practical experience! 


Interesting, Practical Course 


You don’t need any special schooling or expe- 
rience to master the ITI course. Just a desire 
to learn and advance. Useless theory and dull 
mathematics have been reduced to a minimum 
ITI lesson Work Sheets are easy to read, 
interesting and 100% practical. The ITI trained 
man is ready to handle any practical job in the 
industry. And IT helps you find your job! 


VETERANS: 


ITI residence training 
is fully approved under 
the GI Bill of Rights. 
Check coupon for spe- 
cial veterans’ bulletin. 


NON-VETERANS: get 
the facts about conve- 
nient ITI tuition terms. 


5 


TRAINING MEN For 
INDUSTRY SINCE 1916! 


ITI Training is backed by more than 30 years 
of success and experience. We have given 
training to over 400,000 men since 1916. Today 
thousands of ITI graduates hold down top 
paying jobs. I TI occupies five large buildings. 
with over $500,000.00 invested in shops and 
training facilities. Instruction staff of more 
than 150 men. IT1 is recognized as the world’s 
foremost school of practical training! 


Mail Coupon for FREE Facts! 
Find out about ITI Training. See for yourself 
how easy and simple it is to start at home, 
in your spare time, and prepare yourself for 
a fine job with a real future. It’s all in ITI's 
fascinating, illustrated FREE book, ‘* Your 
Future in Refrigeration & Air Congestion, 
Just fill out and mail the coupon below NOW! 
Take this first step toward success TODAY! 
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Dont Gamble with your Savings 


PROTECT YOURSELF 
SICKNESS Or ACCIDENT ~ 


FOR SICKNESS OR ACCIDENT 
Hospital Reem and Beardapis . . lt. 


Operating Reomapte . . 

I-Aay Examinations apts. . 

Laboratory Examinations up ts 

FOR —- 

Ambulance op 

Emergency + ’ 

Loss of Limbs, sight, etc., or less of ie 

Maternity indemnity up te 

Identification Service up te cee @ 

Don't let hospital bills wipe out your life savings in a 

weeks, Ke protected against hospital bills in case sickness or 
cident strikes you. Under this new Family Mutual plan, 

you will be able to pay your hospital bills resulting from 

sickness and disease or bodily injury. You may choose any 

hospital in the United States. Benefits for children are one- 

half those paid to adults 


DON'T DELAY— MAIL THE COUPON TODAY 
FAMILY MUTUAL LIFE INSURANCE CO.. WILMINGTON 99, DEL 


og Mutua! Life tusurance Co. 

601 Shipley St., Witmingten 99. Del. 
Please send me, with igation, complete tnformation on 
your Keonoméical He lization Plan, 
NAME — . 
ADDRESS . 7 
CITY STATE__ 


Easy to Plate GOLD, SILVER, NICKEL, 
COPPER, etc... For Pleasure and Profit! 


If you have a workshop—at home or in business 
—you need this new Warner Electroplater.At the 
stroke of an electrified brush, you can electro- 
plate models and projects—youcanreplate worn 
articles, faucets, tools, fixtures, silverware, etc. 
with a durable, sparkling coat of metal. ..Gold, 
Silver, Nickel, Copper,Cadmium, and after a bit 
of practice, even Chromium! Everything fur- 
nished equipment complete, reacly for use. By 
doing a bit of work for others, your machine can 
soon pay for itself. So make your shop complete 
by getting a Warner Electroplater nght aws 
Send today for FREE PLATING SAMPLE 
and illustrated literature. ACT AT ONCE 
WARNER ELECTRIC CO., inc., Dept. 1-17 
1512 a 1 


ER ELECTRIC CO., inc., 1512 Jarvis Ave., Chicage 2 is, Da T- 


| Gentlemen: Send Free Sample and Details to: : 


a Name 
: Address pensitia 


8 City State 
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Practical Shop “/ratning 


REFRIGERATION 
AIR CONDITIONING 


and f 


PRACTICAL ELECTRICITY 
MAJOR APPLIANCES 


Mcintenance, Installation 
Ww fe f« c ‘ 
COMMERCIAL TRADE Leese eine: 
202 so 20TH ST BIRMINGHAM ALA 
About Gi Training 


of Private Trade Schools. 


Service, 


Veterans Ing: 











Learn to Service and Repair 


ELECTRICAL APPLIANCES 


Open your own electrical appliance service shop. Complete illus- 
trated course covering washing machines. vacuum cleaners. elec 
ranges. motors. house wiring and REFRIGERATION. Appliance 
tools included. Send today for FREE BOOKLET without obligation 


PACIFIC TRAINING SCHOOL 


7217 So. Sreadway, um, ON 5-68, Los Angeles 3, Cont. 


PHOTOGRAPHY, 


STUDY AT HOME. Photography offers ever 
increasing opportunities for well-paid, fasci 
nating careers. Success-proved N Y I 
training qualifies you at home. Also resident 
courses. 38th year. Details FREE! 
NEW YORK INSTITUTE 
OF PHOTOGRAPHY 
Dept. 5, 10 West 33 St., New York 1, N.Y. 


LEARN TO WRITE 





e quickly with my new instruction books 
r r Penmanship. Simple and 
Write for New 
an check books want 
. © Writing Card Writing 
' sing ay ets -- da P lour ishing ri lete 


any, fully iltust 
Free Book, * 
1. hi 
ngros Set 
1™ o beautifully written and chading pe npoint 
S. A. Zilter, President, TAMBLYN SCHOOL oF. PENMANSHIP 
439 Ridge Bt ide. wan Over 52 Years ansas 


AGENTS 


cents | SIGN LETTERS 


For Store Fronts and Office Windows. Anyone can put 
them on. Free Samples. Libera! Offer to general agents 
METALLIC LETTER CO., 441 N. Clark, Chicage 10 


ENGINEERING Television, FM 
Broadcasting, Servicing, Electron 
ics, Aviation, Marine & Police 
Radio taught thoroughly 


weeks’ Engioeering course equivalent to 3 years’ college radio 
vork. Approved Veteran Training. Catalog upon request 


Valparaiso Technical Institute, Dept. 503, Valparaiso, | Ind. 





THE PLASTEX Industry needs manufacturers on smal! 
scale and for big production of Lamp and Clock Stands. 
Goods a joveities in Plastex and Marbie imita- 


ular 10c¢ store sellers 

speed grotuceton.. Small investment brings 
turns ig chain store orders now being wy % 
tious men have chance for real gresper ity. 
booklet will Interegt and efit you 


PLASTER IMDUSTRIES, Best. 2. 2408 Third Ave., Rew Tork 58, 1. 1. 





WHICH OF THESE CXpacedtannitiey 


INTERESTS 


accounting Pr 
ng 

Air Condition 

architecture @ Building 


automotive —— 
ica 

tion—Pract 
pore? Drafting & Desig" 


You 


Contracting 

Diesel Engineering 
Drafting & Design 
Electrical Engineering 
Electricity—Practical 
Electronics, industrial 
High School Courses 


MOST? 


ineering 
Plastics Eng 
plumbing—Practice 
tor 
Private Secre 
Radio Operating a Servicing 
Railwoy Training 
Refrigeration 
Sheet Metal Pa 
Shop Management 


trern Drafting 


Machine Shop Operations 


ip 
Foremansh 
Better hanical Engineering 


Bookkeeping nt 
Business Manageme 


Tool Making 


THINK! LOOK FORWARD! 


Business is making big, new plans 
Men and Women are preparing for the future 
WHAT ARE YOU DOING ABOUT YOUR TOMORROWS? 


@ Today, choose the job you want—and prepare for it. Or if you are already engaged 
in the work you like best, start training now for quicker promotion. Acquire the 


knowledge that will help you to get ahead faster, make more money and have 
greater security. 


Invest part of your spare time in more rapid progress. Start training now, in spare 
time in your own home. Be ready to grasp your opportunity and step out ahead of 
those who lack the ability you have attained. 


American School, founded in 
help you to reach your goal 
just as it has helped others 
during the past fifty-one 
years. Give serious thought 
to the list above. Pick one or 
more subjects that interest 
you. Then check the coupon 
at right, add your name and 
address and mail it at once. 
The school will send you de- 
tails on its training plan and 
outline of study prepared by 
specialists. There is no 
charge, no obligation, so send 
the coupon immediately. 


1897 as an educational institution not for profit, can 


OME - STUDY TRAINING SINCE 1897 


Fe ini ene le 


f Take This First Easy Step 
CHECK, CLIP AND MAIL COUPON NOW 


AMERICAN SCHOOL, Dept. GC46, Drexel at 58th, Chicago 37, Ill. 
Without obligation, Please send FREE and stpaid, 
details of the Subject checked rR = a 
PLASTICS ENG’'R OC Accounting 0 Drafting and Design 
Refrigeration C) Electrical Engr. for Men and Women 
aeeemere and 7 Electricity-Pract. D Radio 
J ") Electronics, Industr. {) High School 
7 Bookkeevi C) Air Conditioning 
_) Mechanical Eng. 
C0 Shep Management 
Tool Making 
Better Foremanship 
Machine Shop 
Operations 





Buildin 
Contracting 
Practical Pi 
Automotive 





CO) Private Secretary 

") Diesel Engineering 

() Sheet Metal 
Pattern Drafting 


PRACTICAL, EFFECTIVE 


Bustmess Mgnment 


Engineering 
Aviation Drafting 
Aviation 
Railway Training 


AMERICAN SCHOOL 
Dept. GC46, Drexel at 58th Street, Chicago 37 § 
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acquire 
NIGHTS AT H OME! 


LA L.L.B. DEGREE 


LaSalle’s famous Law Library—used as refer- 
ence in many Law libraries and Law offices 
has enabled thousands to master Law sur- 
prisingly fast, in spare hours at home, for busi- 
ness and professional advancement. 

These 14 remarkable volumes, compiled by 
leading professors and lawyers, cover the whole 
basic field of Law in condensed, orderly, sim- 
plified manner. 

You advance rapidly with this great library, 

plus special lectures furnished. We guide you 
re p-by-step with personalized Problem Meth- 
od of instruction ... you learn by doing—han- 
dling legal problems—not by memorizing rules, 

Send for two FREE 48-page booklets, “‘Law 
Training for Leadership,” and “Evidence,” 
answering questions about Law and its value 
to you, and telling how LaSalle Law graduates 
are winning rapid advancement in business and 
public life. Mail coupon below. No obligation, 


LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
417 S$. Dearborn Si. Dept. 883-1 Chicago 5, ILL. 
our two FREE booklets described above, 
without obligation “ 
Name 


Send me 


Siree 


City, Zone & State...... 


ACCOUNTING 
SALESMANSHIP 
SECRETARIAL 


WORK 
Assure Your Future Now! 


Hill's, one of America's outstanding Business Schools, 
Offers you the opportunity to enter one of the three 
fi€ids acknowledged to hold substantial earnings and 
@ secure future. Our FREE book, “Through Hill's to 
Success.”’ tells how and where the best 
positions are found and how you can 
qualify for them by study at home or 
in our resident school. We have thou- 
sands of successful graduates and main- 
tain nationwide employment service 


| ree” S EXTENSION SCHOOL, Dept. PS-8 
AND BUSINESS UNIVERSITY. 
| 19 W. Main St., Oklahoma City 2, Okla. 


Please send me your Free book Through Hill's to Success 


| 
| 
| 
| 
! 
anal 
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LATHE CENTERS 
and DRILL PADS 


Ne.2 No.3 
Tt Taper 
$3.25 
2.75 
3.25 
2.75 
3.00 
8.00 
3.00 
2.75 


Oty 
hd zi 
SOUTH BEND LATHE WORKS Scct ‘Sena 22, ina. 


” Start a NEW BUSINESS 
Or Add to Your Present 
Repair Business 


Description 
L—SCREW CENTER 


H-CROTCH CENTER 
3—HOLLOW CENTER, 60°. 
1—60° CENTER. 
P— CARBIDE TIPPED CENTER 4. ‘50 
Q-HALF CENTER 
—CUP CENTER 








Write for information. 


J. C. MOORE INDUSTRIES °;2,.2:072" 27° 


eww eee =6CFREDONIA, PA. 


way DON’ T YOU WRITE? 


he on. travel, AL 
’ “activities 


Pat. applied for 


Writing sh« 


tea 
(ur unique ‘‘Writing Aptitude 
OS Res fundamental qualities essent 
writing o enjo his test. Write for it. without 
obligation 


Veterans: This course approved for Veterans’ Training. 
NEWSPAPER wesTivUTE OF AMERICA 


SUITE 5728-M, ONE PARK AVENU 


LEARN MEAT CUTTING 
At Home —in Spare Time 


Get into the vital meat industry. Concise. practical 
Home Training based on 25 years proven instruc- 
tien methods used at National's famous resident 
school, Prepares yor . 
ter, supervision. m: 
in your own stor 

> permits. Diploma turn your 

rs into peoney. Send for FREE bulletin 


» obligation 
National School of Meat _Cutting _Ine., Div. 0-69, Toledo 4, Ohio 


CORRESPONDENCE COURSES IN 


RADIO ond ELECTRICAL ENGINEERING | 


RADI ENGINE RING. 
ou rains you to be super-service man, rea 
NLY $25. either course. Deferred payment ok. Servicemen needed bedly. 
Write for free copies of echeoi stadent magazines, e 
FREE LINCOLN ageea v ~ ve ‘scuoor., Box 931-S-116 
LINCOLN. NEBR. 


Photography 


PLEASURE or PROFIT 


Learn at home. Spare time. Practical basic 
training. Long-established school. Many 
have earned while learning. Send coupon 
below for free booklet, “Opportunities in 
Modern Photography” and full particulars 


AMERICAN SCHOOL OF PHOTOGRAPHY 
1315 Michigan Avenue Dept. 136C Chicago 5S, Hlinois 
Send booklet Opportunities in Modern Photography," ful! 
particulars and requirements. No salesman will] call 
Name 











BUILDING 


AT HOME :- All Blue Print Building 
Plans, Specifications, Lessons Furnished 


Earn more money as a building tradesman. Prepare for advance- 
ment and increased pay as a building foreman, superintendent, in- 
spector, estimator, material buyer or salesman, Tram to be a build- 

Pe ing contractor, have your own money-making business in this busy, 
= prosperous building field. 
FIND OUT ABOUT TRAINING AND More than 19 million new homes needed in U.S., say experts. New 
building now at rate of one million homes a year, plus 200,000 com- 
OPPORTUNITIES FOR YOU IN BUILDING mercial buildings, plus expanding farm building construction. 
Mail coupon today. FREE book tells how you learn Building Con 
Established in 1904. Chicago Technical Col- struction—How to Read Blue Prints, and Estimate Building Costs— 
lege offers you thorough, practical training in at home in your spare time. Learn modern construction methods and 
tiie te tendons ’ $2.0) ocumaen Ene toe materials, how to lay out work and direct all building operations 
ee WO a C . ‘dey This is the training needed for rapid advancement to higher-paid 
information, See what this Course has done for jobs, or your own successful building business 
others, what it can do for you. Read what 
Chicago Tech graduates say about their work, 
earnings, success. Learn the rewards awaiting M Lal I L Cc O U P O N N O Ww 
you as a trained builder—and how quickly, easi- CHICAGO TECHNICAL COLLEGE 8 
ly you can get started. Simply MAIL COUPON K-158 Tech Bidg., 2000 S. Michigan Ave., | 
TODAY in an envelope or paste on a penny Chicago 16, Illinois | 
postcard. Mail me FREE building Lesson with information about | 
big opportunities in BUILDING and how I can train at 
home. 


Name 


Address 


= 
Cc , 
fm Same | 


Sedinhe Of New PLASTIC Shows How To 








ct 
cee Make Leather..cLeatherette LUKE WEW/ 


MAGICALLY CHANGES CLOTH TO IMITATION LEATHER JUST MAIL COUPON 





ig : ». ing 
t er Covered ture ag OWN A PROFITABLE No Obligation 
» —-Kestaur ane, be rot! r LIFETIME BUSINESS | 
t e m with 7 . Leather-New Products. 
r-New < ) ot Cash in on big profits to be {<4 723 Troost, Dept. 5-4, Kansas City, Mo. 
made in this new business 
" Profits up to $700.00 mont! | 
‘ I Os renewing boot! N 
. 'No int SH MARKS Sims he Ac s and furniture for bars. restau 
= do not stain this finish it, is nts. gril movie houses | 
Fresh and Clean as te ; me and address Address 
ves In all standard colors on d—I'll show you | 








Fit Out— tail foany 


a a a PRODUCTS, 4723 Troost, Dept. 5-4, Kansas City, Mo. ben avenues mp erebareemnena 





samp ole of Leather-New how “Jack Edwards. Sates Mer. | City 





live in a House? ZarEae) 2 THEM You NEED A 


This light, strong, easily handled WindoStep 


device—weight-tested to 500 * és 
po Bn t you Wash—Paint , #4 _ aa pole 
—Putty Your Windows— Hang + d 
Screens and Awnings—Service Com- eo An ideal Gift, Sg ‘ 
bination Storm Windows without a ey F MORRISON CRAFTERS . | 
Ladder! Protective steel railing  £ | 703 Miami Street, Toledo 5, Ohio 
—wide substantial floor—rubber a Gs | 
house protectors. Model H adjust- j NAME ......----.. 2.22. --22e-e | 
able to all household wall thick- | 
nesses—9" to 17”. $10.50 postpaid. | 
$9.85 C.O.D. plus fee. Money back "yy j | 
guacensee. nt ney | poem M , 
orsafe* Product. Agents—Deal- 
ers—Territories Open. *Trademark | ‘ . iene _@e canes 0 rae, 
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LAWN 


MODERN wower 


PROFITS 


SHARPENER 


PRICE 


“241° 





INCREASES PROFITS + SALES! 


INCREASES 
FOR LAWN MOWER SHOPS ~- a } 
FIXIT SHOPS * LOCKSMITHS 
HARDWARE STORES * GOLF COURSES + SCHOOLS 
PARKS * PLAYGROUNDS * INSTITUTIONS * 
CEMETERIES * AND ALERT INDIVIDUALS! 


Sharpens All Reel Type Mowers * Hand, Power or 
Gang * 10 to 20 Minutes * No Dismantling 
Neo Extra Attachments Needed 


All reel type mowers, from 5-inch edgers to %4-inch power 
mowers, are quickly sharpened to extreme ends of both left 
and right cwist reel blades. Handle, wheels, roller and motor 
temain in place when sharpening is in process. Bed knife is 
sharpened in same brackets that hold mower in grinding 
position. No extra attachments required. One lever puts 
mower or bed knife in grinding position. 100% steel con- 
struction. Grinding head rides on five ball 
bearing races. Small, compact, easy to oper- 
ate. Sharpens wood chisels, joiner knives and 

planer blades without extra attachments. 
Skate Sharpener Attachment Available 

1/34.P., 60-Cycle G.E. Motors Now Available $21.50 
Send For Free Bulletin No, 11B 








MODERN MFG. CO. 





Learn this 
Profitable 


Profession 


| IN 90 DAYS 
AT HOME 


Money-Making Career Open 
to Men and Women, 18 to 50 


Hundreds of men and women between 18 and 50 miake $10 to $20 in 
S single day giving scientific Swedish Massage and Hydro-Therapy 
treatments. There is big demand from doctors. oospitals, sana- 
jriums and clubs. Graduates earn large full time incomes from 
these or in private practice in their own offices. Others make gooa 
Money from home treatments given in spare time Learn this in- 
feresting, money- — ng A... ~¥- ion in your own home, through our 
' j r Beme ins tructors as in our 

nationally: ‘known resident school. You can win 
independence and prepare fer future security 

y by qualifying for your Diploma. Course can 

be completed In 3 to 4 months Many earn 

Charts while they learn. Begin your training at once, 
Anatomy Charts & Booklet FREE 


roll now and we will include, at no extra cost, 
many needed supplies. Fit yourself to help meet 
wing demand for Scientific Swedish Massage. 
Send the coupon at once for complete details, 
Anatomy Charts and 32-Page Illustrated Booklet, 
FREE. postoaid. 
——— ee eee ae eee aes le 
THE COLLEGE OF SWEDISH MASSAGE 
Dept. 870-K, 100 East Ohio St., Chicago f1, tlinois 
Please send me FREE and postpaid. Anatomy Charts. 
Booklet and complete details on Home Training 








32-page 


Name 
Address 


City... 


38 POPULAR SCIENCE 











Mee OFFICE of YOU 


LEARN NEW PROFITABLE 
At Home in 60 Days, Men & Women, 18 to 70! 


Earnings of men and women In this profession 
run as high as $5,000-$15,000 yearly. Others 
make good money in spare time. Little money 
needed to start. A business where your earn 
ings begin sooner, Easy to learn. No seiling 
or goods to buy. No experience necessary. 

depression-proof business. A course of action 
to guide you step by step as you earn. All 5 

lessons sent at once to use as operating man- 
uals Easy terms Diploma. Money-back 
agreement. Write for FREE BULLETIN. 


FRANKLIN CREDIT SCHOOL 
Dept. 71-4 ROANOKE 7, VIRGINIA 














| 


Write today for FREE 48-page book,“*THE LAW-TRAINED MAN,” 
which shows how to learn law easily in spare time at home 
through the Blackstone course prepared by 60 well-known law 
authorities. We furnish all material including 18-volume 
Modern American Law library. Many successful attorneys 
among our graduates. LL.B. degree. Moderate cost; easy 
terms; Money-Back Agreement. 
BLACKSTONE COLLEGE OF LAW 
225 N. Michigan Ave., Dept. 120-B, Chicago 1, Ill. 
A Correspondence hossiealen Founded in 1890 


MORE POWER rom your ENGINE 


WITH PERFECT TIMING 








Keep the timing of your car, motor- 

cycle, outboard or boat engine, trac 
= S ang, Ke wae engine ‘‘right on 

th this amazing new 

TIMERL ichT. Easy to use. Attach 

one clip to engine block. the other to spark plug 
wire. Flash shows timing. A must for motorists 
beat owners. farmers. mec antes Nothing else 
like it, Send for — ae 4 Mone ck guarantee 
DEALERS: Good yY open. Write for detaits. 
CONNIE BERT CO., nis "Chistes Read, Cleveland 9, Obie 


Battery no included 





ne ee FILMS 


gf NG PY 
} Extraordinary and unusual 8-l6mm. Silent ond 
Sound Films to thrill your Home Movie Audiences. 
For Semple Film and Specia! List send omly 10x to 


\) dX EXCITING FILIAS woiZresns"% 


‘ TIES - 


PSORIASIS SUFFERERS: Has everything failed to bring even 
temporery relief from scales, lesions and itching’? Then write 
today for FREE important information. You needn't invest one 


cent 
PIXACOL CO., Dept. S-8, Box 3533, Cleveland, Ohio 


CnAnUutne 


DIAMONDS 


ses nae 
rr 
© Seas 


Direct to You—Save up to 50% and 


1/5 CARAT 
$125 Value 


549 
Tax incl, 
Uy as — 


more on fine quality, Genuine Diamonds, 
reset in beautiful modern mountings, styled 
for Ladies and Men—Sold with an Iron- 
Clad Money-Back Guarantee. Over 100,000 
satisfied customers. Order now from this 
ad. Write us for FREE ILLUSTRATED 
CATALOG of other Unredeemed Diamond 
Pledges from $5.00 to $5000. Send today. 395 
Reference: Any Bank or any Mercantile 

Agency. Tax incl. 


BERMAN’S COLLATERAL LOAN BANK 
Dept. PS-10, 636-38 W. Balto. St. Baltimore 1, Md. 








EVEN IF YOU DONT KNOW 
~ ANOTE OF MUSIC NOW... 


You Can Learn Your Favorite BASY AS A-8-C melodies As you improve, you take up 

= more advanced tunes. Sooner than you 

Instrument This Easy A-B-C Way ever dared hope you're thrilled to find 

No special talent, no previous musical training needed. yourself playing many popular numbers 

This remarkable U. S. School home-study method is so suc- by note. And no matter which instru- 

cessful because you learn to play by playing real tunes by ment you take up, the cost is only a 
note, right from the very start few pennies a day 





Once you start a U. S. School Course you look forward to If you honestly want to learn music, 
the time you spend on your lessons. No tiresome exercises to be invited everywhere, and get lots 
No long-winded explanations. Instead of hard work, learning more fun out of life, send in the coupon 
to play becomes a happy pastime. You begin with simple below for our FREE 36-page Booklet and Print and Picture 

Sample. They give ful! details. (Instru- 
ments supplied when needed, cash or 
credit.) 
U. S$. SCHOOL OF MUSIC 
88 Brunswick Bidg., New York 10,N. Y. 
(50th Successful Year) 











FREE! Print and Picture Sampl 


U. &. School of Music, 88 Brunswick Bidg., New York 10, WN. Y. 
Please send me free booklet and Print and Picture Sample. I would 
like to play instrument checked below 
Modern Elemen- 
tary Harmony 
Clarinet 
Tenor Banio Other Instrument 


(PLEASE PRINT) 








- - $17.20 PER PAIR 





=. Ford, Chev. Merc.. Plym.. DeSoro, 

. Dodge, Kaiser-Prazer, and Buick 
one ify your car bring our the flow 
ing lines inherently designed there Spar 


WITH 5% ODT : . Consrecen 
for dogs. Kills fleas and di : fect f 
lice quick. Keeps fleas off 5- 
7 days. Many home uses. 


OR WITH ROTENONE 
... for cats, dogs. Quickly » Gentlemen. Please send me one set of 
kills fleas, lice. Kills fleas * Sender Fender Skins w 6t my... 
when put on a single spot (year and make of car) 
Pre-war formula Good Check for $17.20 enclosed 

. - Ship COD. 
SIVMER KIND: 25 & SOc 























r— 


Uses 110-115 AC or DC + INSTRUCTIONS INCLUDED 

WELD - BRAZE - CUT - MELT - SOLDER - HEAT vRSAT 

The WELDRITE combination-—tested and woul f 

proven by countless commercial and amateu shop urages 

users, is now offered lirect to you at the amaz ba and a to sy PRice 

ingly low price of only $12.00. No Gas--No chine shops, nan LT iStops 

Gauges--No Spark Lighter needed Always ufacturers, etc, Ry 

ready, for immediate use Just plug WELD. SEND NO MONEY! 5 DAY TRIAL OFFER 
op -eatleg ae - Mt oe “* Order your WELDRITE Electric WELDER 


standard welding and brazing materials avail oy . 
= ‘ ) onda %y 4 s 
able at all welding supply stores, WELDRITE UTTER C.0.D, today. Pay postman $12 plu 
postage charges (wt. 4 Ibs.) or send $12 and 


furnished complete with Converter Unit 21 
Single Holder with attached Alligator elip, fc we pay postage _Either way, if not satisfied 
welding metal up to 3/16” thickness, using up return WELDRITE in 5 days, and money will 
to 3°22” rod. and £2 Double Holder with be refunded. WELDER HOOD—Approved lens 
Copper Coated Dual Carbon Electrodes for found in hoods costing to $10—only $3.95 
Cutting, Brazing, Heat Treating, Soldering, California orders please add 2%% sales tax. 
etc. Starting welding materials and instruc: CALIFORNIA TECHNICAL PRODUCTS CO. 


Ideal for home workshop. Invaluable for 448 So. Hill St., Los Angeles 13, Calif. Dept. 8-8 
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Do you want 


. to go to College? 
-- or to enter a Profession? 


(Buck as x gy - Nursing, Date. 
feeching. “Gectel. Osteopathy, Beeuty Cultur 
no. Ohiropede , Medicine, ete. ¥) 


.. or get an Office Position? 


To get anywhere, you practically MUST Gnish High | 
FIRST. You can complete our simplified High School 
in SPARE time at home, as FAST as your tim. and abilities 
permit. Equivalent to resident school work- Prepares you a 
college. pre-professional ons. i 
Standard texts furnished. Diploma. Credit for H.8. subjents 
already completed r= gh subjects if desired. Low tuition, easy 
terms. American 8c Chicago, est. 1897 by 
tors. Finish your high school education NOW. Write TODAY! 


High School Course 
FR@EeL*1tik-ae Many Finish in 2 Years 
American School, Dept. HC46, Drexel Ave. at S8th St., Chicage37 


Gentlemen: Send me FREE information covering specia! train- 

ing in subjects checked below. No obligation on my part 
High Scheel Course fy Bieset Gastgagtne 
Electronics, Industrial Drafting and Design 
Architecture and Building fer Mea and Women 

) Autemetive Engineering Q Plastics 

©) Business Management “) Private Secretary 

“) Electrical Engineering Mechanical Engineering 
Elec. and Gas Refrigeration Aviation 
Air Conditioning 

> Railway Training 














Name 


Address 


Say You Saw 
It In Popular Science 


— 


THE GREATEST 


PLASTICAST is a liquid plastic; can be poured into ANY kind of 
mold or comainer. Hardens a few minutes into a transparent 
solid, clear-as as ugh-as-steel plastic ie cosy to wer ae 
pouring water lass ‘ ” machinery required 
Iiteal for imbedding ff wers, butter * photos souvenirs, and for 
making beautifully brilliant jewelry ~~ fishing ws es 
magnifiers. lenses, knick-knacks and novel * sily cast into 
sheets, rods or blocks ANY chaps TY cok EVERYTHING 
FURNISHED incluctir making PENDANT HEARTS, 
ENCHANTED GARDENS. MAGNIFYING. GLASSES, etc. suf 
ficient materials te for wm aking about $100.00 worth of 

' PRO! IT, start TODAY. €.0.D_ orders 

leposit Postpatd U.S.A. & Canada only 

outfit on the market containing molds 


COMPLETE MASTER OUTFIT—$3.50 


SPECIAL OFFER 
A very attractive and useful novelty made with 
” plastics given absolutely free with 
of our « i ” 
“ om r r 


cAsTines “ith Trauia’ Plastics 
Latex ete. Big selection of 


‘town AY 


©. Box 967 
Palo Aito, Catit. 


Liquid Marble ,, War 
rubber molds ce of cataloe o 
_PLASTICAST co. 
5961 Madison St. me 
Chicago 44, tilinois ” a by mai vit a .. 
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STUDY at HOME 


With An Educational institution 


Men with specialized training win higher positions, insure 

larger earnings, and are bigger successes in business and 

— life. Opportunities NOW greater than ever before. 
nd for our Catalog. 


ARTS and SCIENCES 


Gowgsee in Philosophy Bpuceticn: Re — gpeee: 
edicali Jurisprudence; Psycho Sociology: mn 

Cusmietry, Plastics; Geology: Pot tical Science. 

Business and Commerce; Accounting; eienetion, Sta. 


tistics: Agriculture 
ENGINEERING 


Courses in Electrical. Civil, Mechanical, Drafting, Archi- 
tectural, Steam, Aeronautical, Radio, Structural, Mining, 
Industrial, Petroleum. Marine, Chemical, Diesel, Automo- 
bile. Refrigeration. and Air Conditioning Engineering. 


LAW 


Complete Professional Law Course includes 18 Hornbrook 
Series college grade textbooks. Courses also in Commercial! 
Law, Patent Law and Medical J a 

McKinley-Roesevelt Incorporated, 4610 Chicago 40, tll. 


COLOR AT A PRICE YOU CAN AFFORD TO PAY 


“PaO. O-CHROME”’ ? 


N R PRINT 
de m Any A Ekr C 
Kodach r Transpe 


Sx7 2.5 8x} 


CLEVELAND COLOR SERVICE 


3974 EAST 13)st STREET CLEVELAND 5, OHIO 
=, FREE! 
FOR THIS e 


together with special 
® course | in Animal Breeding. 

are interested in Galting and anaes e saddle 
horse, check here ( ) Do @ today—now 


BEERY SCHOOL OF HORSEMANSHIP 
Dept. ses Pleasant Hill, Ohie 


lapidary Pomme A furn. 
arged diamond blade for sawing, and 
shaping and coat also com- 


ete i The as shown, 
motor — belt, for only $29.50, 
f.o.b, Burlington, Wisconsin. Write 
today for inf jon and li 


B&l MANUFACTURING CO. 
Dept. ™ — Burlington, Wis. 











A protession offering untimited opportunities. Most 
modern and complete course embracing every branch fron 
Pilate to Porcelain Work, which prepares you to work for 
Individual instruc 
No books 


Dentists or start your own business. 
tlon—practical training in day or sa school 
Catale 287 aon r 


7 W. Bread i. Dept. 877, Phitadaiphia, Pa. 


RUPTURED? 


Get Relief This Proven Way 


Why try to worry along with trusses that gouge your 
fiesh—press heavily on hips and spine—enlarge opening— 
fail to hold rupture? You need the Cluthe. No leg-straps 
or cutting belts. Automatic adjustable pad holds at real 
opening—follows every body movement with instant in- 
creased support in case of strain. Cannot slip whether at 
work or play. Light. Waterproof. Can be worn in bath. 
Send for amazing FREE book, ‘‘Advice To Ruptured,’’ and 
details of liberal truthful 60-day trial offer. Also endorse- 
ments from grateful users in your neighborhood. Write: 


Cluthe Sons, Dept. 14, Bloomfield, New Jersey 





MoToR’s New AUTO REPAIR MANUAL 
Shows = How to Service and Repair 


No auto repair job is too 
tough when you've got Mo- 
ToR's AUTO REPAIR MAN- 
UAL! YOU can repair any- 
thing from carburetor to 
rear end—quickly, easily, 
right! Just look up make, 
model, and the job in the 
quick index—and go to it! 
Clear, illustrated instruc- 
tions lead you step by step. 

To make such an amazing 
book possible, the engineer- 
editors of MoToR Magazine 
collected and “‘broke down"’ 
over 150 official factory shop 
manuals for you, ae all 
the vital repair information 
you need, dove-tailed it all 


J mechanics, 
acrvice std 
covers E 
truck ma¢ 
pictures, 


owney 
EVER 
») facts Used by Armée rs | 
; warranted to A - 
ential fact is 

sturdy bine . 


pages 


size 


. ;asoline 
ail tyP es 4 Hensel: 


ptc etc 

ERVICES buses om 

industrial _tractonuiaing 

and oF . —— 

SCtOr ant, stationary | Ports 
equip 


e n 
machinery: etc. i : 4 


box In coupon 
at right. 


Y Part of ANY Car! 


together into ONE handy, 
easy-to-understand book. 


No Other Manual Like It! 
This BIG book—764 pages, 
8%x1l inches, bound in 
sturdy fabric — brings you 
nearly 200,000 service, re- 
pair, adjustment, replace- 
ment, tune-up facts on every 
car built from 1935 to 194 
More than 1700 cut-away 
photos, diagrams, drawings 
show you exactly WHAT to 
do and HOW to do it! Used 
by the U. S. Army, trade 
and technical schools every- 
where, thousands of auto 
servicemen. 


See How Much You Get! 


Now YOU—without cost— 
can see for yourself what a 
wonderbook MoToR’s Auto 
Repair Manual really is, 
TRY it—FREE for 7 
days! Learn first-hand 
how it can pay for itself 
the first few times you 
use it. 


7-Day Free Examination 
Just mail coupon below— 
without money! When the 
postman brings your book. 
pay him nothing. First make 
it ‘w you what it’s got! 
Uniess you agree this is 
the greatest time-saver and 


work-saver you've ever seen | 


Nearly 200,000 
service and repair 
facts on all these 
makes: 


American 
Bantam 
Auburn 
Austin 
Buick 
Cadillac 
Chevrolet 
Chrysler 
Cord 
Over 700 big pares 
illustrations 


Cros’ 


Ford 


Pressure; Torque W 
Clearances; Generat 
Specifications; 
Electric. Fuel, Coc 
sions; Universals; 





Rush to me at once: (« 


$1 in 7 days 
for 2 months, and a fina 
wise I will return book 
$8 cash with order). 


If O.K., 
months, plus 35e¢ delive 
I will return book postp 
eash with order) 
—return book in 7 days and 
pay nothing. Mail 
today! Address MoT 
Department. Desk 
Madison Ave.. 

22. New York. 


Published by MoToR, The 
eading Automo- 

tive Business Mag- 

azine. MoToR’s 
Manuals assure 

high standard repair work. 


coupon Print Name 
Print Address 
City 

State. 


Check 
WITH COUPON ent 


De Soto 
Dodge 


Frazer 
Graham 
Hudson 
Hupmobile 


: Tune-up Chart; 


Front 


CT) MoToR'’s AUTO REPAIR MANUAL, If 0.K 


(plus 35« 


box and SAVE 


Manual (or $8.00 for 
turn privilege applies 
L: St Mi at Ke A a Denemendl 


—— 
i MO 1 


Al 


REPAIR 


ens 
(——— 


Clear, Pictured Facts on 
Every Job on Every Car 
+ Built Since 1935! 


Oldsmobile 
Packard 
Pierce Arrow 
Plymouth 
Pontiac 

Reo 
Studebaker 
Terraplane 
Willys 
including 70 pages of carburetor text, 
co ering all models. Over 200 charts 
ve Measuremerts; Compression 
rench Reading; Starting Motor; EB 
or; Body 5 Dash Gauges; 
End Me ements, etc., 
ving. Lubricating Systems; 
Front Ends; Wheels; Rear Ends, 


Kaiser 
Lafayette 
la Salle 
Lincoln 
Lincoln 
Zephyr 
Mercury 
Nash 


ley 


etc. 


MAIL COUPON NOW FOR 7-DAY FREE TRIAL 


MoToR Book Cept., Desk 2), 572 Madison Ave., New York 22, N.Y. 


heck box opposite book you want). 

I will remit 
delivery charge), then $2 monthly 
| payment of 95e one month later. Other- 
postpaid in 7 days. (Foreign price, remit 


MoToR’s TRUCK REPAIR MANUAL, (Described at left.) 


I will remit $2 in 7 days 


and $2 monthly for 3 
ry charge with final payment. Otherwise 
ald in 7 days. (Foreign price, remit $10 


Zone No 
(if any)....... 


Occupation ° oo. . . 
35c delivery charge by enclosing 
ire payment of $5.95 for Auto Repair 


Truck Repair Manual). Same 7-day re- 


aucust 1948 4 


en fees ea ey 








Learn 


How to 


bbe WU é 


RSE in Useful Hypnotiom 
Amazing lessons in simple, - under- 
stand language. How to sel 
how tohg +> by telephone—hewte 
reage hyonet hypnotiem—mental telepathy— 
——- notism— self-hypnosis—how to use 
hypnotiam to conquer viares hay Ober 


Clear price Ba | 


You will be amazed 
se the no-risk coupon below 


a ss30 S. Wabash Ave., Chicago S, Il. 


AWAKEN YOUR HIDDEN POWERS! 


You are a sleeping giant . . . learn how to 
release your unused force Now Maes 
practical Tenses: course ~ every psy- 
Teaches you self- taantery, “itiauene- 

ritten 
Now aaly 
below for 


ef. 
ONLY $1 95 


and mat! it toda 


Netson-Hall Co., 





DO Check coupon 
salished! 





Now up get tough fighting 
ning-quick American 5U 
velop pour body ° dangerous! Big il- 
lustrated home-study course, reveals secrets 
on how to make dead! bat of just your 
bare .» Easy to learn. > ese 
ing lessons right away we it 
ourself, Complete orice cabs 34. rth noth- 
mg more to pay wi il coupon be low wi 
95 and shipment will be —~ - at once. 
atisfaction guaranteed or refu 


MAIL THIS COUPON TODAY! | 


fase rush me the 

hat if [| am not if 
thin 10 days an u 
question or quibble 
Hypnotiam 


PER du > 


v 
full immediate refund, with 
$3. os 
6.95 
4.95 
Ship pe 


und COD charges i 


addres i 


will make 


in fu 
plus postage 


ll paymer atpaid 


100 BOOK MATCHES $4 89 
YOUR NAME ON COVER 


Eye-catching Metallic Covered Book Matches with your 
own name on cover, Or any verse, motto or clever say- 
ngs up to 3 lines. Be the first with the latest. Send only 
$1.89 for 100 Book Matches to: CHALLENGE, Dept. 


12, 87 Somerset, Springfield, Mass 











7 YOUR PICTURE 
2 in a PUZZLE! 


A “Different Gift—ideal for Framing 
ONLY $4.95 postpaid 
Sweethearts friends relatives re 
ceive thrilling hours of enjoyment from 

> Punzale Im 


send 


P > lear phote 
£. ve pusziized,*’ 
eck o oney order 
fave one « ou, ipt of order you'll 
home, pets, ° eautiful, ® x 10 puzailized’’ photo 
PHOTO-PUZIZLE, 1915 S. Western Ave., Dept. $, Los Angeles 7, Calif. 
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” rs 
make 


| 
| 
| 





with amazing Radio Mike. 
Just like famous radio and 
screen stars. Put 
own Broadcasts 
any regular radio pro- 
ram. Amaze your family and friends. 
Excellent Radice Training—Real Fun Too—at 
parties, meetings, ete. Over 6” high—beauti- 
ful mettal.c plastic 
just name and. ae a pay post- 
a. wtage on 
for guapetd , Ro 5 e~ to Hook Up 
Order your Radio Mike Teday! NOW. 
ANY = e L 


TENTS 


Army Surplus canvas cots, canvas cov- 


& ers, hammocks, paints, umbreila tents. 


LOWEST PRICES FREE CIRCULAR 


MORSAN SALES 
10—15P 50th Ave. long Island City 1, N. Y. 


————— 


CAN BUILD 
anything on wheels! 


SEND NO 


arrival or send 
Full Instructions Given 
MIDWA cis : 














Build your own soapbox racers. wheel 
barrows, toy wagons and carts. utility 
trucks, bike trailers. ete. with the new 


PALMER COMPLETE WHEEL KIT 
Everything complete: 2 sturdy steel 
moided rubber tired wheels. bright red 
baked enamel finish; 2 steel brackets 
t steel yoke. welded axie; rustproof; plated 
«tee! nuts: easy to assemble, complete instruc 
ions. Stands up to 1000 Ib 
Send check or . 
Cleveland 9. Ohio. 
FULL MONEY BACK GUARANTEE 








MAKE cary MAKING DONUTS 


Make new greaseless donuts at home on electric machine. Sell 
for cash to grocers. cafes. drug stores. etc. No exp. nec. Good 
profits. Small investment. Send today for free recipes & plans 
STAN RAY CO. 3605 S. 15 Ave. Minneapolis 7, Minn. 


NEW! MINIATURE =~ 
DUST MASK &©® 


Wear when sanding. grinding. paint spraying 
sweeping. dusting. furnace cleaning. etc 
Handy as a pair of glasses. Just keep mouth 
closed and breathe through nose is al! you do 
to operate. Protects against dusts. lint. coal 
cement, grain dust. HAY FEVER POLLEN 
Has 9 sq. in. filter. Order today. 


JERRT BRTART, Gept. PS, O19 H. Michigns Ave.. Chicage 11, 1H. 








QUALITY SHOES IN 
SIZES 10 TO 16 


We specialize in large sizes only 
sizes 10 to 16; widths: AA to 
EEE. Wing Tips, Loafers 
Moccasins Dress Oxfords 
Dress Shoes Work 
, Sox. Styling specially 

designed for large sizes 
Satisfaction guaranteed 

FREE Catalog 


KING-SIZE, Inc. 
620 Brockton 





EASILY**oEXPERTLY 
Sorter LETTER PATTERNS 
SIRI Ea 


SIGN 


SHO \WCARDS Sasa 





BE A BUILDING CONTRACTOR 
, Big Earning Opportunities 


DO YOU WANT TO BE ON THE INSIDE 
IN THE BUILDING BOOM AHEAD? 


@ Big years right ahead in Building. Right now eighteen million 

F REE Americans who do not own homes are being educated to advan- 

F ses tages to them in home ownership! Do you want to be — the inside 

i «.-% in the building boom—where big money is made’ his is your 
- Important Information Tell ” chance now. Learn about opportunities for Building Contractors 
\ Ing Hew To Get Started. whether or not you have previous experience in this field. Millions 
‘ of dollars are going to be made in home and farm buildings, in 


“ LEARN ABOUT the construction of stores, garages, small industrial buildings. 
- HOME BUILDERS 


Me | [BUILDING INDUSTRY NEEDS MEN WITH ORGANIZING ABILITY 
TRAINING INSTI- 


5 TUTE PLAN he 3 The Building Industry uses men with organizing ability by the 
* ~~ “fed . thousands in construction, supervision, management, sales. Properly 
2 ‘ : i trained men needed in production, distribution, finance, installation, 
; marketing. overnment estimates housing demand a on dollars! 
Essential facts whether you — keting. G housing d a at 40 billion dollars! 


- are @ tradesman in the . 


Deepen PRACTICAL HOME STUDY TRAINING — EASY TOLEARN BY THIS PLAN 


= 


: 
. 
$ 
; 
' 
4 
: 
® 
3 
‘ 


@ Commercial Trades Institute has developed a training program that 

makes rapid progress possible. Gives you the all around training you 

want to prepare you for your advancement. Modern methods making 

use of visual aid illustrations make it easy to learn, From very first 

lesson assignments the type of information prowaea is the kind that 
can be useful to a man taking part in building. 





GET FREE INFORMATION NOW 
MAIL COUPON—NO OBLIGATION Billions for Housing Needs 


fggerting *, a report called 
‘“‘America'’s Needs and Re- 
Others are preparing to get in now! Act imme- sources’’ made available by the 
diately! To delay preparing yourself is certainly Twentieth Century Fund, a capi- 
to put yourself at a disadvantage. The building ~ o Sypewditure OF ..Fas.000.- 
industry is going forward rapidly. Fill out, mail would be needed to fulfil Amer 
coupon today. No obligation. ica’s housing needs in the next 
few years. 








Commercial Trades Institute, Dept. DI-7 


FILL OUT—CUT OUT—MAIL TODAY 


FACTS FREE for Men Who Want to Get Ahead 
Commercial Trades Institute, Dept. D1-8 
1400 Greenleaf Ave., Chicago 26, Iilinois 
Send free illustrated Brochure and other information about Building Contracting. 


1 

1 

) NON-VETERAN 
f 

i 

r 








~ ns 
The building boom will last for many years. 
Prompt action now will get you started now 
—will put you in line for a big-paying job 
or a business of your own. City ceeee State 


aucust 1948 43 





learn & Trade wow! 
PRACTICAL 
SHOP TRAINING! 


in Our Chicago Shops 


TRADES THAT PAY 


LEARN BY DOING 
ee 
ee i ee ae 
B Refrigeration B Piano Tuning 
Above approved for G.l.'s & Civilians 
B@ Body & Fender Repair 


ESTABLISHED 1902 


VISITORS WELCOME 


——-—CALL IN PERSON OR MAIL THIS AD TO——— 


GREER SHOP TRAINING 


(Bene. Ps- 368) 460 South State St., Chicago &, ti. 
' ase send without obligation free information re warding space 
hecked above Spec fy whether you are Ve an ag 











4 +4 2-Ply NYLON 25 th. 


e Lite Waht. wy Kee $2 Bra ide 4 Ni lon 
Al nes lable in longer lengths hee 
ac MuLLS. ‘Dept. 10-A, Piessant "valley, 


Advertising 
Machine 


Illustrates ' 


Ic Post Cards 


Learn how thousands of business 
men, in every line, are boosting 
sales in spite of conditions—with 
1¢ messages—printed and illustrated in afew 
minutes on gov'nt post cards — with amazing 
new patented CARDMASTER. Your “today’s” 
ideas, read by your prospects next morning. 
Not a toy, but a sturdy advertising machine, 
built to last for years. Low price, sold direct. 
Guaranteed for five years. Send name today. 
SEND NAM We'll send FREE illustrated book of money- 
making IDEAS for your business and com- 

plete, unique advertising plans. RUSH YOUR NAME TODAY 
CARDMASTER COMPANY 


4546 RAVENSWOOD, Dept. 168, CHICAGO 40, ILL. 
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CADET DUAL VACUUM HORNS 


Flare-5 inches 


At the Low Price We Can All Afford 


Here is your chance to get air horn results--looks, blast and beautiful organ 
tone--at a fraction of the cost of air horns. Spun brass with gleaming chrome 
finish or lasting lacquer. Positive operation. Complete unit consists of one 
ir of beautiful vacuum horns with the mounting brackets, valve, control 
andile, hose, fittings and installation instructions. Can be mounted on 
front fender or on top of or under the hood. A must for safety and smart 
appearance for any car. Chrome finish $29.50--Lacquer finish $23.75. 
Send check or money order and we will pay the postage ---or order C.0.D, 


The Protecturod Company Dept. 602 
4033 Windsor Road ar Youngstown 7, Ohic 


An ASSURED FUTURE for You 
& Learn Profitable = 
WATCH REPAIRING “\ 


BIG MONEY WHILE LEARNING 
Study at Home — or at Our Accredited School 
Complete Home Correspondence Course or G. |. Approved 
Residence School Plan. Also, Post-Graduate Plan at school 
for correspondence student: 


Write Today for COMPLETE DETAILS to 


American Institute of Specialized Watch Repair 


Dept. 200 270-76 East Building Grand Rapids, Michigan 








TA LK- SING Thre your own radio 
aw 
— Rao MICROPHONE, 


Be the life ot ee party. Put on your own 
, ey at home. Talk—Sing, make announcements 
fro any room. Wond jerful voice practice 
costly attached te any radio. Follow enclosed instruc 
tions SEND NO MONEY pay. Postman $1.98, plus 
postage. Send Money Order or cneck and save postage 


EMPIRE RADIO & TELEVISION CO. ‘°Pt,,5.5) 1521 Beatoraave., 














REPAIR CRACKED 
BLOCKS AND HEADS- 


External! and internal leaks in biocks. cy!- 

inders and valve ports guicnly and easily 

with LUSCO PLASTIC SEA 

90 day Service Guaranteed = your money 
Send money order or $ 

check for full pint—more than 3 -~ 

sufficient for average repair 


C.F. LUSK CO., 5916 Bonna Ave., Cleveland 3, Ohio 





Wear a Form Fitting 
MILLER Truss 
which provides natural free- 
dom and comfort in working, 
walking, playing, horse back 
riding, dancing, swimming or 
sleeping. You just cannot af- 
ford to be without this protec- 
tion and convenience. 
Wear two weeks then con- 
sult your physician before de- 
ciding to keep it. 
‘% Write me today for FREE 
descriptive circular. Sent in plain, sealed envelope. 


FRED B. MILLER Manufacturer 
Dept.P.S. Hagerstown, Maryland. 





DRAWING OUTFIT INCLUDED 
with Drafting courses. 
All the tools you need including fold- 
ing drawing table. With them you can 
put your ideas on paper quickly and 
with accuracy. With training you are 
all set to master Drafting in months, 
not years—at home. 


Learn in Spare Time—At Home! 


GET INTO 


DRAFTING 


Practically everything that’s built or manufactured these days 
is constructed from blue print drawings prepared by the drafts- 
man. He is the KEY man in industry. No mew machines can 
be built, no bridges erected, no buildings constructed until 
the draftsman has completed his work. 

Drafting is clean, interesting, professional-type work. The 
draftsman is paid well to start. And he has real opportunities 
for advancement to high-pay jobs in Engineering. The tre- 
mendous production programs ahead in industry will require 
more ph wee than ever before. 

Send today for free information. See what this training has 


(or at the College in Chicago) done for others, what it can do for you. Simply MAIL 
COUPON TODAY in an envelope or use a penny postcard. 


A few hours of ng nemne nee 

every week—that’s all. With icago 

Tech's help, you train yourself — Teme mtn een. mm. men’, | 
by step. This tested method—deve CHICAGO TECHNICAL COLLEGE 


oped over 44 years of C.T.C. progress K-225 Tech Bidg., 2000 So. Michigan Ave., Chicago 16, III. 


—prepares men for good positions in Mall me FREE Drafting Lesson with information about 
x big opportunities in DRAFTING and how I can train at home. 


Architectural Drafting Electrical Drafting 
|) Machine Drafting ) Structural Drafting 
] Builders’ Course 


City 


ARTISTS MAKE MONEY 


Do you like to draw? Send name, address, age and occu- 
pation for FREE ART TEST, to find out your ability. 
ART INSTRUCTION, INC. 

Instruction Bidg., Minneapolis 15, 





STAMMER? 


This new 128-page book, ‘‘Stammering, Its Cause 
and Correction, *’ describes the Bogue Unit Method 
for scientific correction of stammering and stut- 
tering——sueceesful for 47 years. Benj. N. Bogue, 


Dept. 4826, Circle Tower, Indianapolis 4, Ind. | Minn. 


8148 Art 





Now is the time to cash in on this big-paying easy-to-operate year 
‘round business, and you need no experience! Metallize Baby Shoes in e Big Income 
real GOLD, SILVER, BRONZE, and PEARL. Everything furnished so Huge 
YOU can start earning money in just one week —up to $1,000 per month 

full time or $50 to $75 per week spare time—at $5 per hour. They will 

last FOREVER, and there are 5 million eager customers every year 

waiting to buy. DETAILS FREE - Send no money - a post card with your 

name will bring all the facts. Don't pass up this opportunity to start 

your own business on a shoestring—so ACT NOW. Write at once to 


KIKTAVI COMPANY, S-2 2111 West Manchester, 


pen ee ee ee ee ne 





Write today for EE BOOK, ‘‘Art for Pleasure & 

Profit."’ It fay describes our correspondence 

course, instruction ay and commercial op- 

portunities for you. TWO ART OUTFITS and other 

features included with Wetning. 
we —_—_—-—- —__—"— i 


Trained Artists are Capable of Earning 
_$60- “$75 OR MORE A WEEK! 


well-known WS 
ART DESIGNING, 


TOONING in ONE complete e 
No previous art experience necessary —we 
teach you step-by-step Prep: 
on now for a fascinating hobby 
= Wan ne. career. For oe ree ae 


SA duates hav 
making woods WHY NOT YOu? gr +-y~ts 


WASHINGTON SCHOOL OF.ART, Studio 138M 
1115—15th St., N.W., Washington 5, D. C. 

Please send me full information and your Free Book, “Art 
for Pleasure and Profit.’ 


o . am entitled to training am the a. . ‘Buin 
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RETRACTING 

ACTUATOR UNIT 

Mid to actuate Flying Fort bomb boy doors 

40 to | Gear Rotio. Shaft RPM. 95. 24 Volts 

D.C. Reversible Motor. Lifts 1200 Lbs. with 

2° pulley. 4%" diameter mounting flange 

In great demand tor powering farm housts, 

heovy garage doors, turntables, directional 

antenna systems, mohon advertising display units, hauling fish nets and 
for scores of other uses requiring power ot low speed. Poys for itself 
over and over in saving hard manval labor. tilustration shows offset 


type. Also available in straight line type with 110 Shaft RPM. Original 
Gov t acquisition cost $300. All new $27 .$0 each. Shipping Wt. 20 Ibs 
25% DEPOSIT REQUIRED OW COD. ORDERS 
ROSWITCH: 
pet Train MICROMETER 
i. Used open Chrome ploted, preci- 
orclesed. For ev sion engineered ond 
fomatc contact ~ 
ing-light, sound carefully tooled to 
model train systems m™ give long life . 
chimes, etc. New 3 for $1. 
Aluminum Spring Actuator to fit | oll new. 0-1" capacity, $2.25. 
above Microswitch 3 for $1. 1.2” capacity, $3.50 Each 
SEND CHECE MONEY OR DER or 
TRANSFORMER: Jefferson Electric step up or step 
down transformer. input, primary 110-117 Volts A.C 
Output, from 5 Volts to 650 Volts. Suitable for use 
with wor surplus godgets, heoter relays, radio test 
filaments, electric trains, house chimes, etc. Weight 10 
Lbs. New. $7.95 Each 
ALL PRICES FO8 CULVER CITY CALIF 
WILLARD WET PLATE BATTERY 
This extra long life rechargeable battery is idea! for port 
able rodios, mobile units, bell circuits, clarm systems, 
rural telephones, Strobo bulbs, etc. 2 V 20 Amps. Only 
5 high. Visible ball float hydrometer built in Lucite cose 
Shipped dry. Any bottery service will supply standard 
battery electrolyte. Used singly or in multiples Shipping 
All new. $2.75 each 
€P 
AIRBORNE SALES CO., INC. cove 


TRAIN NOW FOR AN 


AVIATION CAREER 


IN SUNNY SOUTHERN CALIFORNIA 


MAXIUM TRAINING IN MINIMUM TIME 

iolizi TICAL ond MASTER 

AVIATION sechasncs since 1929 America’s Finest Aero 

nevticel Institute. 7000 successful gredvates. . MAKE MORE 

MONEY ... MAIL COUPON TODAY. APPROVED FOR VETERANS. 
Bea: d end Room now available. 

Without obligation, send free cotclogve with full intermation 





CAL-AERO TECHNICAL INSTITUTE 


GRAND CENTRAL AIR TERMINAL + GLENDALE 1, CALIFORNIA 








Start as high as $3,021 year 


Men—Women le _—_—-— 
Prepare NOW / FRANKLIN INSTITUTE 


for Next / Dept. E80, Rochester ‘4 nN. Y. 
Examinations. with h 1) 40-page Civil 
th «t ot = ¢ nment Jobs 
Vets Get Tell 1 how to prepare for one. ' 
Preference. 
Mail Coupon 
teday sure. 
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15-JEWEL WRIST WATCH 


ORIGINALLY sokd up f0'55 


Sacrificed because they’re post-war surplus 


WATER PROOF—SHOCK PROOF , 


ep second hand. . 
she ouheeee of anti-ma 2 
imported Swiss precision move 
ou get them 
of original prices 
while they 
»w~n payment with order 
* on arrival ny | po stage 
s if you enc sane $13.05 plus 
Tax “receive Reg. $2 cnpanscen 
with prepaid o on ack 
in 5 days if not delighted 


MARYLAND DISTRIBUTORS, DEPT. 113 
501 €. Baltimore St., Baltimore 2, Md. 


MENS FULLY CUARANTEED TH] 3: 5 


u uminous dial 


CULL: 


AERONAUTICAL ENGINEERING 
AIRCRAFT and ENGINE MECHANICS (A & E) 
Train on famous Northrop Field — New classes starting soon. 
Write for illustrated catalog. 

Northrop Aeronautical Institute 


1525 E. BROADWAY Division of Northrop Aircraft, Inc. (OS ANGELES COUNTY 
HAWTHORNE CALIFORNIA 





APPROVED FOR VETERANS 


WATCHMAKING 


Millions of watches and clocks need repairing. Start your training 
now for a better paying job or own profitable business, Qualified 
watchmakers in demand. Outstanding training by experts. Write for 
free catalog. Approved for veterans 

SCIENTIFIC i. OF WATCHMAKING, Dept. PS-8 
3923 San Fernando Road Gtendate 4, Calif. 


NOW 


HE HAS 








WHAT LOOKS 
ALMOST LIKE 


»_ 


He Got It Quickly At Home 
This New Simple Way 





Thousands like him, including girls and 
older men and women, who suffered hu- 
miliation and lack of success in business 
and affairs of the heart, because of a bad 
looking skin, can now rejoice over this 
good news. A new way has been found 
anyone can do at home, for removing 
that blemished or old looking external 


Read 
FREE 
Offer 














layer on the skin called the epidermis 
easily, and often in a few days time. And now, a new 
TREATISE is being sent to all readers of this paper 
who need it, in plain wrapper, prepaid. Just send 
post card or letter requesting the FREE TREATISE 
Address WILLIAM WITOL, Dept. 118A, Valley 
Stream, N. Y. If pleased, tell friends. 





Why Spend Years 
“Picking-Up” a 
Trade? . . . This 
“Live” Industry 
Needs Trained 


mS 


WINDING 


POWER DISTRIBUTION PANEL AT M.T.|! Nhe Sees 


Vm tations 


There is no other place . . . no other way to get the 

same all-around electrical training you get at TL 

NOT A HOME STUDY COURSE! .. . You get actual 

“*hands-on- -equipment”’ experience in our great modern 

resident shops in Detroit. No previous experience neces- 

coe. Lane HOUSE-WIRING, A.C. D.C. MOTORS and 

ONTROLS, MOTOR REBUILDING AND ARMATURE 

WINDING, CONSTRUCTION and MAINTENANCE WORK, G@  MICINGAN TECIDNEAL HNSTITUTE, Bepe. 75-6 

etc. New classes every few weeks. Living arrangements made. ’ 2281 W. Fort St., Detroit 16, Michigan 
RUSH your FREE CATALOG and complete informa- 


Our part-time job assistance Get $75.00 to $120.00 monthly 
helps you meet living expenses subsistence. Easy Pay Plan for 
while attending M.T.1. Non-Vets. Mail coupon today. 


C) Veteran (C) Non-Veteran 


’ 
EARN WHILE YOU LEARN NO COST TO VETERANS ; tion. (Ne obligation and no salesman will call.) 
' 
: 
' 








ZONE__STATE 








O YOU want extra money 

right away in a business you 
can run from your house with no 
house-to-house selling? Do you 
want to start small—the easy, 
inexpensive way — and watch 
how our guidance jumps you into 
bigger and bigger profits every 
week? Do you want a business 
that the whole family can help 
with — a business that is stable, 
permanent, steady — with a life- 
time certainty of good income? 


DON’T WASTE A MINUTE 
GET THE FACTS ON METALIZING 


My own shop does big business by 
same methods I will reveal to you. 
Exclusive Warner Electroplating 
Process — trade secrets available 
for first time — puts coating of 
actual metal (22K Gold, Genuine 


MAIL COUPON TODAY 
for FREE OFFER of COMPLETE PLAN 


Silver, or Bronze) on Baby Shoes 

or other keepsakes. Amazing re- We Show You 
sults, yet so simple and easy by ene yy home 
my plan that you can become an 

Expert Metalizer in a few days. Gate 


SEND NO MONEY Yen 2! % we FURNISH 


Just Your Name—but Quick © How to start at EVERYTHING 

: low cost A!! supplies and mount- 

Find out fast how the loveevery @Howto pyramid ins from one source, 

mother has for her baby's first profits lower your fevestment! 

shoes can be turned into quick pay tame ay? ag eae oe 2p lg 
cash—big profits—a permanent —| pay Brandell, Mgr., Warner Electric Co., 
lifetime business for you. Com- I 1512 Jarvis St., Dept. 28, Chicago 26, Hl. 

plete step-by-step Business Don’t send the PLAN. First send all facts free. 1 
System sent toyou on no risk trial I'll decide after I investigate. Everything you send 
— costs nothing if you return it. | now is FREE. No obligation. 

But get the Free facts first. Then 

decide. Send penny postcard or 

coupon today. Time is precious! 





x 
WARNER ELECTRIC CO. Dept. 28, 3+ ' 2 —— 


1512 JARVIS AVE., CHICAGO 26, | 
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“Famous BAILEY 
TECHNICAL SCHOOLS 


OFFER THE FOLLOWING COURSES: 


PRACTICAL DIESEL 

REFRIGERATION-AIR C 
COMMERCIAL ELECTRICITY 

RADIO - TELEVISION MECHANICS 
Your future success depends largely on the rep- 
utation of the school you attend. Don't take 
chances! Train at America's foremost school of 
mechanical specialization. Bailey is recognized 
and approved by industry. Bailey graduates 
get the top pay jobs! G.I. Approved, Send 
for FREE Catalog. 


BAILEY TECHNICAL SCHOOLS 
1656 So. Grand Bivd., St. Lovis, Mo. 


“een 
ees 


Leam WORLD TRADE 


Buy and sell world-wide without capital. Travel abroad 
if desired. Men or women! Your own business — profits 
unlimited. Export manager salaries to $10,000 a year. 
Practical, low cost home study course teaches you quickly 
in spare time. No previous special experience or school- 
ing needed. World Trade Certificate awarded. Write to- 
day for FREE DETAILS. State if! veteran. Airmail 
reaches us overnight. THE MELLINGER CO., Export- 
ers-Importers, 1422-AR,Westwood,LosAngeles24,Calif. 


A BIG REELATA LITTLE COST! 


Precision-built 
throughowt. 5” 
diam. aluminum spool holds 
500 ft. or more of line. Seif- 
oiling, stainless steel shoft. 
Sensitive drog »odjustment. 
No ‘‘bock lash.** 
(Wn. State Res. add 6c Sales Tax) 


Send P.O. Money Order to: THE BARRY COMPANY 


P. 0. Box Gi Seattle 5S, Washington 


; WRITING? 


Storycrafters Guild determines your writing 
potentialities with a FREE APTITUDE TEST, then 
teaches you fundamentals of ALL creative writing. 
You study current material editors have bought 
and published, You learn how to write Stories, 
Articles, Radio, Motion-Picture, Novels, Fillers’: 
specialty writing of all kinds under personal di- 
rection of Frederick Palmer. EARN WHILE YOU 
LEARN through Storycrafters Guild Manuscript 
Sales Service. Send for FREE APTITUDE TEST today! 


r Gnenananes 
STORYCRAFTERS GUILD, Dept. 117 
5617 Hollywood Bivd., Hollywood 28, Calif, | 
Send FREE APTITUDE TEST and details | 
of Home- Study Course in Creative Writing. | 
Mr. Mrs. Miss on on — ! 


| Address SS ] 


City — 


HAVE YOU AN 
APTITUDE FOR 
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rower MAKE 
$5.00 PER HOUR | 


, € con- 


trong 
struction is the result of 45 


years of de 5 
Waite TODAY FOR FREE 


The FATE-ROOT-HEATH CO. 
DEPT. D-4, PLYMOUTH, OHIO 





MAKE HOLLYWOOD STYLE CEMENT POTTERY, 
birdbaths, benches, coffee tables, stucco-rock, 
rustic garden walks, etc. Many more. Color con- 
crete with chemicals. Start with smali capital. 
10¢ brings sample, pictures. details 


HOLLYWOOD CEMENTCRAFT 
8527-8 Wonderiand Ave. Hollywood 46, Calif. 


Roots bring $10.00 a und. Now is the time to plant 
Ginsen Seeds now ready. Free circular tells how to grow 
and where to sell your roots at $10.00 a pound. Fezter 


Seed Co., Patchogue, N. Y. 








STUDY AT HOME for Personal Success 
and LARGER EARNINGS. 39 years ex- 
pert instruction—over 114,000 students 
enrolled. LL.B. Degree awarded. All 
text material furnished. Easy payment 
plan. Send for FREE BOOK NOW— 
“Law and Executive Guidance.” 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 92-PS, 646 N. Michigan Ave., Chicago 11, Il. 


“a DANCE SCIENTIFICALLY 


And Become POPULAR Overnight! 
@ YOU only need rhythm to dance—so develop rhythm SCI- 
ENTIFICALLY! The MENTAL RHYTHM GUIDES scientifi- 
cally tested for years, will develop your sense of rhythm for 
dancing in 30 MINUTES—THEN you can learn to dance IN- 
TELLIGENTLY the basic steps in ALL the ballroom dances 
listed below in ONE DAY or your money back! ( Please check 
Any two—$.55. Any four—$1.00 





which books you want.) 
All_ eight—$1.98! 

C) Foxtrot ....35¢ } Jitterbug 35¢ ) Rumba ....35¢ 

C) Waltz 35e (_) Potka........35¢ ) Samba... 35¢ } La Conga 30¢ 

5 The booklet on how to develop coordination for 

FREE with « $1 dancing! Special Body Movements scientifically 

er more purchase tested, develop dancing coordination in ONE HOUR 

eliminating days of monotonous practicing! With the M.R.G.* and 

> Special Body Movements, you will dance EXPERTLY in TWO 

member. this ISN'T a miracie; it's a SCIENCE! 


t Rer t 
SILVERS PUBLICATION CO., 804 Sth Ave., Youngstown 3, Ohio 


Tango 30¢€ 


PRECISION JEWELERS SCREW DRIVERS 


Complete Set of 8 for Every. “Hobbyist” 


At last—a complete set of preci- 


meet the 
every model builder. Not 
miniature but the same type set 
by U. S. Navy for precision 
instruments and watches during 
the war. Brase knurled handies, 
hexagon heads, finest tempered 
steel biades. Sizes 2-9. Never be- 
fore a set of this quality and pre- 
cision at such a low price. Your 
if not satisfied. 
" > plus postage or 
. send $2.00 and we pay 


PINE WATCH CO., Rm. 40, 29 Eldridge St., New York 2, W. Y.@ 














AUDELS Carpenters 
and ty Guides 


Sei elo 


How to use the steel square—How to file and 
set saws—How to build furniture—How to use 
a mitre box—How to use the chalk line—How 
to use rules and scales— te 


epi 
pecifications—How to excavate— 
Py tS 13 and 17 on the ste>l 
to hoists and scaffolds—sky 
to build stairs—How to put on interior trim— 
How to hang doors—How to lath— 




















Pipe- 
bin 
phase St wipint. , Rou gb-in 


@ PLUMBING ‘i Threading. Leet mns of entire on 


ompleted 
Installations. a — st ere 
re 
Blueprint 


o DRAFTING i 3 : 


wth fu 
Mathe pmatics 


ev 
w 
Drafting. gineets. 


vraduate en 
ort cra 
under expert 


_, 
neral Mac 
College a ndamentals 1 
ollex 

Collen 
all undet # repairs 


on boots. 
Mel tails of recondition! 
t de 


From simp! 
to the fines 
tsmen. = > 
* nd she > trainee include Be 
tial Wiring +7 
Resident and Applianc 
os Applied trai ining on 
‘omobiles am 
autime differention 
engine " 
snd genera al 


rebuilding Technica 


« ECTRICAL tricity 


nd Tro nu 
Testing 4 
General cart 
& re. 
systert 
m 
gene 
and 


overhaul, 
ignit ion 
Transmissions, 


: ice. 
g engine oF serv 
ator an 

Vacamatic 


Choose age 5 
Our complete * 
right we 


and A 
"Drafting 


nd shoes 
ing anc 


Hy dramatic 


Keeps Cars Rolling by Making Repairs 


and Adjustments Easy! 


AUDELS AUTO GUIDE 
For Every Mechanic, Driver, 
Owner and Repair Shop. 

Sent on 7 Days 
Shows How to Tune Up— Keep 
Brakes Safe— Batteries Power 
ful—Tire Mileage Up—Save 
Gas— Lubricate Correctly. 
ANSWERS YOUR QUESTIONS 
Contains all you need to know 
aw Ae, yo 1 

_ jon, 3 

<_ Repair of’ Modern Motor 
Trucks, Buses & Diesel 

Engines in every 

NEW FLUID DRIVE TREATED 

Easy to understand — 

1540 Pages, 1540 Illustrations. 

Gives definite directions on 

How to handle service jobs. 


04 COMPLETE © Fi PAY Av om 4 | AMO. 


asa pte caer 49. West 2 , St. New is, 


AUDELS 
AUTOMOBILE 





is 
mbing systems. 


"There's Always a Demand 
for the Man who KNOWS!” 


CHOOSE ONE OF THESE 5 LEADING TRADES 
Get Out of that Rut. Be a Skilled 
Tradesman! Have a Lifetime 
Career . . . Own Your Own Busi- 
ness and Be Secure in Your Old Age. 
NOW pag Bm mn 7 


THE 5 DIVISIONS OF 
SUSE ENEN ERE @ 


NATIONAL TRADE SCHOOL H 


Dept. C 2610 Grand, Kansas City 8, Mo. § 
—-®% Plumbing —% Drafting 
—-9% Shoe Repairing._ @ Electrical 


Arch- 


Elec- 
oe 





—-® Automotive & Tractor 


NAME 





ADDRESS 
CITY 
VETERAN 








OCCUPATION 
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SECURE YOUR FUTURE! 


Amazing new developments make Modern Electroplating a wide 
open, wonderfully fascinating _ poate field! Get the profes 
ate ~_ ~~ we how you need t — — uncrowded money -mak 
qu ly and sir ur spare time. from an 
INTERNATIONALLY RECOGNIZED AUTHORITY, It's easy 
when I she ou he or my FREE illustrated booklet of 
interest scientific acts about Modern Electroplating, today 
JOSEPH B. KUSHNER, 8.5.CH.E. CONSULTING 


ELECTROPLATING ENGINEER, STROUDSBURG 21, PENNA. 





m FILM f 


LEICA, “KODAK, ARGUS 


on other similar cameras 


ANSCO Fino Pan, Ultra Speed 
and Supreme 
KODAK Plus X, Super XX and Back- 
ground X. 
DUPONT 2702 so 3°" 
Superior No. 3 
ONLY $1.40 per 100 ft. ROLL 
Each roll of film contains 18 «trips of 36 exp.—properly notched 
Supplied on Reels win Metal Cans 
All Film Guar diat Delivery 
Send $1.40 for each 100 ft. roll and we will ship your film im- 
mediately. We bay postage 
w Plastic Cartridges, 10c ea. 
Eight-Sixteen Films, Inc., 630 Ninth Ave., Dept. PS-8, N.Y. 19, N.Y. 

















Learn in Spare Time—At Home 
or at Allied School in Chicago 
KEY POSITIONS OPEN IN INDUSTRY 
@ MECHANICAL DRAFTING Train Now! 

@ TOOL AND DIE MAKING InN 

@ TOOL DESIGN AND Nationally known, 
ENGINEERING fully approved 

school and 

@ MACINIST TRADE endorsed by 

@ PRODUCT DESIGN AND industry .... 
ILLUSTRATION ‘aoe 

APPROVED FOR CIVIL- A le Posteard 

eee 1ANS AND VETERANS will do. 

ALLIED SCHOOL OF MECHANICAL TRADES 


1338.1340-1342 So. Michigan Ave. 
448 Allied Bidg. CHICAGO 5S, MLL. 


im 1928 
FREE 
EMPLOYMENT 
SERVICE 














Get Ready for Big Opportunities! 
(ian like 


OLS AND EQUIPMENT 
T WHEN YOU START 
GS a better job with more pay and 
“n conditions. Get 
mo 


1 

Drafting where all products 

* t tra mu aa _peme 
“- oupes te ne € 


Goop May 308. % 
DRAFTING 


” ‘ 
- J of jobs you will do with the best paying firms. I furnish instru- 


. and an Write today for vital facts 
bow 


Py FREP 
ENGINEER C DOBE « Div. pov. SS, Liertyyitte, 1s 


eo +y~ mt when you start 
aye 


Clean and Mothproot rugs and upholstery 

in the home.” Patented equipment. No 

shop needed. Duraclean dealer’s gross prof- 

its up to $20 a day on EACH serviceman. 

These Nationally Advertised services cre- 

US ate repeat customers. Easy to learn 

> Quickly established. Easy terms. Send to- 
‘day for Free Booklet—Full details 


DURACLEAN CO., 18-8 CT., DEERFIELD ILL. 








MUFFLERS 
STEELS and ALUMINUMS 
with a motorboat tone 
SINGLES, Chev., V-8, Plymouth, 
Steels $5.50, Aluminum $7.00. Chry 


Olds., Buicks, etc., As Fy / 50, 
| .00. V-8 and R 





SANDEE 


2796 LA ! 


fer W SLAUSON AVE 


MUFFLER CO. 


LOS ANGELES 
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LEARN AND EARN AT HOME 


Learn SCREEN PROCESS, the modern machineless method of printt 

t nerowded profitable field where trained men are always in de —— | 
2 BIG KITS OF SU +g ~~5 we send wr -~_ A ie our oo Jents making 
money even before finishing home stud: se. Write today for 
FREE BOOK giving full details APPROV [2D Por VETERAN 
Screen 


Cobterma Scheel Of Screen 3740 Overiand Avenue Avenue, Sept. $-88, Lox Angeles 34 


GARDEN TRACTOR 


RicHFIELD 
'SCOnNSIWN 





RED E TRACTOR COMPANY w 
DEEP TONE $ 
produced by 21 inch outlets ).95 
DEALER INQUIRIES INVITED 
LYONS PRODUCTS COMPANY 
The new wonder animals from Syria. 
Everyone wants them. Laboratories need 
thousands. Clean, odorless. Raise any- 
or business. We furnish breeders and instruc- 
tions. Write today for free book. 
Flush Out Poisonous Waste 
If you have an excess of acids in your blood, your 15 
ters and tubes are working day and night to help Nature 
rid your system of excess acids and poisonous waste. 
matter to remain in your blood, it may cause nagging 
backache, rheumatic pains, leg pains, loss of pep and 
eyes, headaches and dizziness. 

Kidneys may need help the same as bowels, so ask your 
cessfully by millions for over 50 years. Doan’s give happy 
relief and will help the 15 miles of kidney tubes flush out 


Fits all cars—chrome plated 
Postage free on prepaid orders 
Pet.Pend. 2426 South LaBrea, Dept. PS-8, Los Angeles 16, Calif. 
Often called Toy Bears. Delightful pets. 
where. A profitable and interesting hobby 
) GULF HAMSTERY, 1540 BASIL ST., MOBILE, ALA. 
Help 15 Miles of Kidney Tubes 
miles of kidney tubes may be over-worked. These tiny fil- 
When disorder of kidney function permits poisonous 
energy, getting up nights, swelling, puffiness under the 
druggist for Doan’s Pills, a stimulant diuretic, used suc- 
poisonous waste from your blood. Get Doan’s Pills 





MAKE MO 


and Build for Yourself 


PERSONAL SECURITY 


in a Steady Trade or a Small 
Sound Business of Your Own 


watch and clock repairing 
LEARN AT HOME—IN YOUR SPARE TIME 


Prepare now for a happy future of pros- 

perity, security. Fascinating high-grade 

occupation for men of almost any age 

or physical condition. You can earn 

while you learn 

PRACTICAL COURSE IN HOROLOGY How-to 

do-it lessons for beginners as well as those 

already in the trade Thorough self-in 

struction training in American and Swiss 

a wealth of 

diagrams 

everything 

complete Satisfaction refund guaran 
teed Mal! no-risk coupon below 





A Dignified Profitable Profession 


At home, at low cost, you cam learn the ¢ 

ments of Swedish Massage and Hydrotherapy. 

Many qualified men and women earn fine salaries 

in private clubs, institations, hospitals, sanate 

riums, ete. Some go into business for themselves 

practicing either full time or spare time 
make good money. easy -to-understand 
structions are strictly practical and up-to-date 
Teaches atomy physiology, detailed procedure for 
& complete body massage, approved exercises 
Also inciudes business information on how te bui 
@ steady practice of your own. Excellently tllus 
trated throughout; step-by-step explanations with 
agrams. Complete post paid. — 
ruarantee Mall _ bottom of pag 


SELF. snsTRveTion COunss Teaches you 
the practical side of rad ss repair. adjust- 
ment, operation, alte tto n. trouble-shooting. 
No previous knowle dge necessary. Prepare to 
set up a shop of your own—or train for the big 
industrial electronics field. Simplified lessons, 
including mathematics. review questions, prob- 

answers. Up-to-date! Only $3.95, com- 

Money-back guarantee. Use oupon below. 


REAL ESTATE BUSINESS 


The foundation of all wealth is land! Train your- 
if career in tals booming profession. Here 
information you need on how to get started 
to head in real estate. Includes in 
in appraisals valuations, management 
practical real estate operating ow 
housing, the law estate transactions in 
cigting legal forms salesmanship, and many other bjects a success 
al estate man must know up-to-date. Complete, only $6.95. 

back guarantee No-Risk coupon below 








naa BUSINESS. How to make money selling life insurance 
Virtually a self-training course on how to get started in this profit 
able profession. how to get prospects to buy NOW, plus practical in 
structions on ariy every other important phase of life insurance 
examples given throughout —no generalized discus 
mey-making facts you can into quick 
.9 Mail No-Risk Coupon 
APARTMENT Use MANAGEMENT Wonderful field ambitious 
and wome - especially Experienced managers 
steady work gece Satisfaction money 
back guarantee. Complete only 9 ypon below today 
WRITING FOR MONEY Course. Specific, practical instruction on how 
—— mt checks for @ 810 and more writing shorts. fillers 
new =p ape rs. Complete volumes, including 
anuscripts ‘ price ¥ 9 
JEWELERS” * WATCHMAKERS YCLOPEDIA. acked 
rets manufacturing processes little-known formulas, 
opticians, stone setters. engravers, case makers, horologists pho- 
tographers =< others 1001 money-making ideas for the practical 
awe we 


MAIL 


busts ess! 


1.69 
How 0 buy & Seu OLD GOLD, ETC. A new to-the- 
point Teenns al ‘tin to teach you how make 
money > precious metals broken jewelry 


N 
LOCKSMITHING 
and KEY MAKING 


Practical 
Up-to-Date Course! 


Prepare to go into business 
for yourself as a locksmith—or 
mit ing as a sideline to increase your present earn- 
ere is MONEY- MAK KING knowledge for carpenters, me- 
hardware’ deale —s.- cycle shops fix-it shops 
stations, maintenance me etc. And certainly every home 
and handyman will ~o it , profitable to “know how to tinker 
intelligently with locks and 
5 ASY ILLUSTRATED LESSONS 
Written by Master Locksmith. Teach y profes 
sional ‘‘secrets.’’ How to 
ir terkeys install and 
Step-by-step detailed instructions 
trate every operation. You'll thor oughly 
interesting wosk! FULL PRICE, ONLY $3. 9s. 
Look over this unusual one-vol- 
ume course at our ris 
be delighted 


_—— nit 
SS WHYS 1 


VS 


a 
Ke 


u @ penny 
ly $3. nothing 
» to pay. Fill in the No-Risk 
Coupon at bottom of this page 
and mati it today! You'll 

be glad you did 


a “‘master mind.’ Learn how to juggle ftigu: 

do baffling tricks with numbers. Add long columns 
. lightning-quick, short-cut way Mu 
*s by 4 figures without old-fashioned 

multiplication. Here are speedy simplified systems a X= 
used by stage ‘‘wizards.*’ expert accountants 
gineers. Only $1.49, Course inc — s itiuste ati 
neohlems nawers ot 


Interesting ee self-instruction lessons 
for builders mechanics tricians plumb 
ers welders carpenters automotive & avia 
tion workers, etc. 24 volumes include over 600 
tual blueprints. diagrams, other instructive 
ste p-by-step pict -s. Unusual t é for any 
practical man. Comple only 
Satisfaction or refund. Coupon below 


BUILD IT YOURSELF 
practical handyman. Save time and money 
these professional Tricks-of-the-Trade, Car 

made easy! New self-instruction course in 
volume. complete with full page pho 
diagrams. etc. Teach woodworking 
de ating. uphoilste ing power tools 
ete Full price enly $ 
Money:b y .%- k Guars antes Mall coupon today! 


~~ “HOW TO GET ALONG IN THIS WORLD” 
Boiled-down tips on SUCCESS! Here, gathered together for 
first time, are 5000 gems of worldly wisdom on how to 
joyously, successfully . . how to handle people, make 
» happy. Written out of actual experience by the 
of = « during the past four thousand 
ye iorkable instructions on the practical 
art of getting ahead Included are lessons on HOW TO USE 
these quotations in your daily life. Complete, onty $1.00, 
postpaid. Check ‘“‘How to Get Along’’ in coupon below 


CIVIL SERVICE 

Looking for a government job? (Federal, State, City). Or 
a job with some big industrial or business organization? 
Or work institation? Then you NEED this complete 
Practice pats All Jobs xplains in detail how 
intelligence aptitude tests are given—how they 
for . Classifying, assigning and promot 
should handled. for best results. 
like, gives you a very defi 

» kind of questions you will be a 

you have te know, hew te get a top r ark. 
practice materials, study outlines. sample 
terested in mental self-improvement! Full price 


Service’’ on No-Risk Coupon be Satisfaction 3 ad guaranteed 
<= << ae ——_— ee a a 


THIS NO-RISK COUPON TODAY! , 





ot kG 


For anyone in 
Cheek “Civil 





platinum etc Enormous opportu- 
with experience. Only $1.00, i 
F Of course you can learn from 
yourself down and i 
*v 1a a 
str tions of 
Lite uc or ry i Watch 
ops . ilk products 
COMPLETE ‘SHORTHAND COURSE. Full 
4 standard system used | 
male court reporters and expert 
faster than writing longhand! i 
Complete outfi instruction. only -95. 
PRACTICAL ACCOUNTING. For men who want to fol- 
as a profession and for managers and i 
‘ to increase their business profits 
‘Principles of Accounting’’ covers whole subject and 
hundreds of sample forms, problems, solu a 
Full price. only $4.95, complete i 


‘ 
r 
‘ 
( 
( 
‘ 
‘ 


I enclose 


w Order: In coupon to right check courses you want, 
print your name and full address, then mail coupon, i] 
payment with order and we'll pay all postage charges 
On C.O.D. shipments you pay charge 


NAME 
ADDRESS 


Satisfaction Guaranteed or Your Money Back 


crry 


NELSON-HALL CO., 1139 S. Wabash Ave., Dept. H-01, Chicago 5, Hi. 

Please rush me the practical courses I am checking below. Each is complete and 
I understand this is the full price. If I am not more than satisfied I will return 
he material and you will make full immediate refund. without question or quibble 


) 
) Swedish Body Massage 6.95 ) Locksmithing Course 3.95 
) Practical Radio Servicing 95 } Short-Cut Mathematics 1.49 
) Res Estate Business 

) Insurance 

) Apartment House Mgmt , Bute y eo 
) Writing for Money Course 
) Jewelers’ Cyclopedia 

) How to Run a Farm 

) 


Complete Shorthand Course 


Ship €.0.D. for 8 plus postage 


& Clock Repairing. .84.95 ¢ ) Practical Accounting $4.95 


Blueprint RK : Course 6.95 


4 How 

1 Civil > . 3.95 
2.6 How Sell Old 

4 Gold t 


in full payment. Ship entirely postpaid 


STATE 


NELSON-HALL COMPANY (Established 1909) th a= a= a= ae oe oe oe oe oe oe ee ee ee ee oe ee ee oe oe oe oe oe 


1139 South Wabash Ave., Dept. H-01, CHICAGO 5, ILL 
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Make More 
Money in 


Al TOMOBILE 


opy end FENDER 
REPAIRS 


« ¢ pacer? 


AUTO BODY 
and FENDER 
ae he 


GET THIS BOOK NOW 


In Your Own Home Ii7-173 
Send No Money Ba-17 vi 


B 


ET YOURSELF a share 
LOW COST of the big money car 


rellila aad hi owners are spending to keep 


their older cars 7: 
The Help You good. This pgactical boo 
Need! 


will put you right into this 
profitable business. No ex- 
perience needed. Get a good 


233 Pictures—Diagrams job or start a business of 


. your own with little or no 
325 Pages of Vital Facts capital. Biggest selling book 


tools, ma- of its kind. Thousands in 
Mail coupon today— 
back if not fully 


Covers methods, 
terials—How to get business— use 

How to start your own shop. noney 
Latest information and pic- satisfied 


tures 
—— — — 2. a 2 CZIZZ=3 - 


GOODHEART-WILLCOXK CO., Dept. Div. 3-C 

4321 &. Michigan Avenue, Chicago 16, It. 

Seni Auto Body nd Fender Repair, $3.50. If not satisfactor 
r >) da i you will refund money pat 


yt will 


) Remittance enclose d. aout } mms aid. 
1D. Postage ext 





HANDY ENCYCLOPEDIA 


OF USEFUL INFORMATION 


authoritative reference Work 
he facts and figures you want 
‘ Business We oy 
Arts ete ‘ 
«i ‘ t 
Briced at $1.00. Orde : loney back 
MELSON DOUBLEDAY, Inc., PS-8, 


GET INTO CARTOONING! 

Let Martman teach you cartooning, gag writing 

a hom e. Learn by mail from a professional! Send 
e, Address for FREE DETAILS. 

et Studios, 2776 Catifornia Court, Lincoin 8, Nebr. 

















Short Stories, Mysteries, Articles? 
Free Lesson Shows How You Learn at Home 


The demand for writers is creating great new opportunities for people 
with an urge to write. It's not as hard to succeed as you may imagine 
Most famous authors come from ordinary walks of life. At home, you 
too may learn fictior for all fields —short stories 
novels, features, articles, radio scripts. Palmer Institute's Home Study 
Training (Established 1917) is endorsed by Rupert Hughes. Ruth 
Comfort Mitchell, Gertrude Atherton, Katharine Newlin Burt and 
other famous authors and by scores of il graduates, Complete 
struction material and professional coaching to your own 
tyle. FREE book and sample lesson show how you ‘nany enjoy ar 
leal part time or full time career, Write today (no salesman will 
call), Veterans: advise us if you are eligible for G.I. Training 


PALMER INSTITUTE OF AUTHORSHIP @ Desk U-88 
1680 N. Sycamore * Hollywood 28, Calif. 


writing, the best basis 


succesef 


levelop 


7 MAKE YOUR OWN 
BS RUBBER MOLDS 


figurines, ash trays, 
ments, ete. Use rubber 
molds for speed produc 
tion. MAKE YOUROWN. Sam 
ple kit only #1.00—Foreign 
$1.50. Writefor VewCatalog. 


Route 2° Dept. 3¢ Muncie, Ind 


A wonderful opportu orna 
nity to realize tremen 
dous PROFITS! Start 
in basement or garage 

cast thousands of per 
fect book ends, plaques, 


PLASTIC ARTS STUDIO 


Lear LANDSCAPE GARDENING 


A thorough, interesting, home study course for thos: 
wish to become Landscapers, Gardeners Seaigne Ts, ete 
for pms pleasure. Write today for Free Book 
nae. tanpecare INSTITUTE 
FoR VETERANS Dept. PS-8, . Robertson, Los Angeles 36 


HYPNOTIZE 





ANYONE 


Yes, anyone. Learn modern 
speed hypnotism. Se!f-hyp 


instruction 
available at Institute 
Camplete homestudy 
course $2 


POWERS INSTITUTE OF HYPHOTISM, 1324 Wishire Bivd.. ‘Dept 38, Hollywood |4, Cali 


A PENNY POSTCARD MAY 
CHANGE YOUR FUTURE... 


Get full information on coin-operated 
vending machine tndustry. Start with 
machines and build a wonderful future 
give you complete advantage of our 

Send for Free Booklet Today 
Routes Sold! 


PIONEER VENDING SERVICE 
ADDRESS AlL MAIL TO DEPT. P 
46) SACKMAN ST. * BROOKLYN 12. N.Y 








NAVY KNIFE 





- 
if 1 : 
' 
heuetionmnatis Cc ie 


_ Life if 





(ih, 





JUNGLE 
HAMMOCK 


SLEEPING BAG a) 


er * 
pivs 18: tor mowing 


Genuine Air Corps Type 


SUNGLASSES 


wat as Brand new 
= ‘ 


oe 
ran 


d frame. 4 base 
rest. Com 





1703 No. 24th St., 
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NATIONAL JOBBING CO. 


Dept. 


we 


2.25 


$-8 Omaha, Neb. 














-——~ TOUCH IT — IT GOES 
THE OTHER WAY! 


Here is the sensationally new scale-mode!l cor that captivates every child (and 
mommy and daddy, too.) One flick of the magic gear lever and off it goes — in 
low, second, high— or reverse. Runs for hours. 
powered by two flashlight betteries — sate, economical — 


Driven by on electric motor, 
easily replaced. Over 10 


bled with batteries, headlights, balloon-type 





inches long — comes 


TODAY! 





rubber tires —in shiny red ¢ More plastic body. Lasts forever. 


RUSH ORDER 





SEND NO MONEY (C.0.D you pay postage. Remit with order, we pay postage.) 





HOLLY wooD wor WHISTLE 


THE CAR HORN WITH THE 
VOICE OF AUTHORITY 


Give the 
WOLF CALL 





DESCRIPTIVE 
LITERATURE 


ON 
REQuest 


Send $4.00 cash, check or money order. Postage Paid 


| Yoder Manvfacturing Co. 

2403 East 103rd Street, Los Angeles 2, Calif. 
| Gentlemen: 

Please send me at once, Postage Paid 
| Original Hollywood Wolf Whistles. 


$ Se 


| enclose 


Check MO. 


I My nearest Dealer is 
| His Address 
Name_ Oe 
insdiicanail Zone____ State __ 
| may return the Hollywood Wolf Whistle within 5 
days and have my money refunded if not completely 
satisfied. 


ee ee 








2403-41 H East 103rd St., 


CAR HORN 


‘4° 


You too can become a Hollywood Wolf. Give the wolf 
call and make other weird noises with the Original 
Hollywood Wolf Whistle on your car. Precision made. 
Works off the intake manifold. Easily installed in 15 
minutes. Works in automobiles, trucks, motorcycles, 
motorboats, outboard motors. Money back guarantee. 

If your dealer cannot supply you, order today by 
mail, giving us your dealer's name. No COD's or 
stamps. No individual foreign orders. Send $4.00 
cash, check or money order. Postage Paid. 


DEALERS & JOBBERS 


write for information on this fast selling proved item. 


YODER MFG. COMPANY 


Los Angeles 2, California 
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STOP WATCH 


Jewel mov 


perfect 
splendid witue. 


, MESS KITS 
P wtetion oe 
Mes 
folding 
sed. but 
Weight 


. 69% 


Army 
hy with 
handle 
pe we _ 


2 
Aiie- =. 


bat 
geozonsecs 





CANTEENS | 


e 

ined to body. 
Stighttly use - bul per- 
fect. Wat Ib 


iis meal” Ea 69¢ 


118-P 
metal 


All 
1 ib 


Heavy canves 
New No, 53 


cutting 
lated handles. Ideal for 
arm ol 





Gloves 


BRAND 
NEW 


Extra heavy — extra long. Brand 
new. high quality gum rubber 
for softness » ase in use. 
lesigned for heavy duty tndus- 
trial service protection 
handling chemicals 

bergeain at 

x s 


Bail out type. Consists of 


Shipping 
pounds. All brand 


Stock No. .$4.95 


391-—Fach 

OXYGEN 
TANK 
breathing 


Leaded with aviator’s 


fastener 
sone 69 


Genuine Elgin 15 
ement. 
Ideal for = 


A et 1 2 oe UY 


AND HUNDREDS OF OTHER 


BARGAINS 


POPULAR RECORD ASSORTMENT 


Fifty records 
and hilibill 


No. A300 25 Records. § , A 
All Dance. ords. 
nd 8 


Wat. 14 $4.88 Wat 


set 


301 — 25 
tues 
_ 


dance. race, bi 

selections. No two alike. 

nds and artists includ U 
perfect. 


8 
303 50 records 


No. 302-25 Records. 
All ae numbers. 


Wet. $4. 88 


Ibs set 


Rec. 
Race 


$4.88 








IDs 
FLEX. NECK FLASH LIGHT 
ideal trouble shooter's Sasbiight. 
Fiexibie neck let dir 
corners and | 


teries (Less batteries 


Has spare bulb 
in handle. 
“Each $1.39 





WATEEPROSrINS COMPOUND 
ovt sarplas! 
tqu formula 
« aterproofing 


new 


matertals. Gallon 
to i120 


flex 
or chip. Shp. wet. 10 
ibe. Stock No. 423. 


49 





SUN 
GLASSES 
sports and 
24 carat gold plate frames with 


Ideal for dri lare 
work 
Pyralin sweat 
bends. Large 


ving, san « 


bar adjustable nose 
aviation type lenses. 
Case incladed 


th No, 236 _Per P a ‘$2.95 


ii oe 


PuP 
4 


Regulation Army Pup Tents of dur- 
able, brown canvas. Used, but in good 
condiesen. Fine for campers, cubdsore> 


f ibe. A100-Tent only $3 95 


as 10-—Tent, new .$7.95 
1~Ropes, wooden poles and stakes 
= bove. Per set 1.00 


VEEDER ROOT 
COUNTING MACHINE 


Five wheel type— 
counts te 99,999 
and repeat. Nickel 
finish case. Has % 





Per Pair 
7 LB. EXPERIMENTER 
PARTS ASSORT. KIT 


A ‘gold mine” for the radio serv- 
iceman. Hundreds of vaiuabie radio 
parts, new radar and electronic 
parts and subassemblies, coils, re- 
sistors, trimming condensers—worth 





many times this low $1 79 
. 


price A130R—7 Ibs 


pevemis 
tent with 
foot aren 
all. Used but 
in excellent 
Poles not a Fine 
out carnivals, etc. 


this money. Shp. 00 
No. $35 


STIRRUP PUMP 


Werte with any pall or —— 


condition 
for camping 
Worth twice 
100 1 hk 
$21—Each only 


} up to 
for spraying garden and tre ere 
for whitewashing. fire fi 








2-Pc. Rain Suits 


New 2 piece rain suits, 
Of durable wear resist- 
ing water and wind re- 
pelient OD fabric. Bib 
Style pants. zipper fly. 
Jacket 

tached. 

100% weatherproof. 
Small. pocumendiases 





Fine forged steel. Ground but not 
Mees M made into throw- 


a 
ae ae or 
11% 


~ nehes. 
in take and hold 
wet. 1 Ib, 


A 
AVIATION 
CABLE 


Plexible 133 strand 


euy 


€, 
100 feet 
length 
wanted when ordering (minimum 
190 ft.). Stock 
Per Foot 





Officers Watch Compass 
Brand new gov't. surplus 
Army-Navy model. Sin 
gle jewel mounted nee- 
die. Silver colored dial 
A splendid value. Shp. 


Als acs 9BC 
McCLELLAN SADDLE 


Brand new! 
Top grade 
cowhide 


straps for bilan 

ket roll ene 

napsack. Gu 
boot and sabre loops. 
A real buy for an 
horseman. Worth 
muchmore , Shipping 
weight 15 Ibs. Stock 


Ti agai .95 
NYLON PONCHO 


Fine waterproof nylon 
in olive drab finish 
Gives real 

from storm 

Ideal 

yg werpen. ’ 


® 10, tac Me 


AMMUNITION BOX 
Used for 30mm am 
munition. 
etal 
latching top and fold 
ing handle 
oe fireproof stor 

ae ved valuables, etc. 

Measures 12x6x7! inches. Used 

79% 


but in new condition Shp 
RUBBER SUIT 


Wet. Sibs. No. 338 . Fach 
your reguiar 


shoes. Can 

be cut apart for waist 

high waders, hip high 

or knee high boots 
also arm length rubber 
gloves. Heavy gum rubber 
over fabric. Fine for those 
who work in the water 
commercial fishermen ,sew 














TYPE 
A hig pressure 
shatterproof tank of 
Mn cubte 
pacity—for 5 


02 


pressure 
All metal 
measures 65x? 
inches. Threaded 
plag end vents. Shp 
Ibe No 


s-"$2.45 


Fach 





All met 
9 


Thr eate 4 
plug end vents. Shp 
1 Ibs 


$3.75 


and outdoors. 
,?P pe rsonal 

.D."s on 
pe at age on 
refunded u 
rials are guaranteec 


check. Send 2 
orders for 
parce!l-post 


mate 
money back 





ORDER DIRECT FROM THIS AD 


Values galore! Hundreds of hard- 
Make remittances 


ers—a 
qustetions F.O.B. 
serviceable 
i not more than satisfied 


SEND 10¢ TO COVER POSTAGE AND MAILING 
ON BIG CATALOG—READY IN ABOUT 30 DAYS 
WRITE FOR YOUR COPY TODAY 


STARK’S 


to-find items for home, shop 

by money-order, bank draft 

Cc,0.D. orders. No 

Include sufficient 

ny overage will be promptiy 

Chicago. Used items and 
as described. 


Dept. PS8 


a 
biggest 


r 
ch ambers. 
inflated automatically t 
cartridges manually 


atuached Adjustable ir 


guaran 
brand 
use them at 
dollar 
Order now 


1261—Each 


It's 
you ever 


1.00 


value 





509 S. State St. 
CHICAGO 5, 








€ 
May be used with | above 
boxes 
HLL. 254. Per Box 


belts. In 


of 10. Stock No. 50c 














Classified Ads only 80c per word per insertion, 
ad 10 words. To be included in October issue, copy should be in our office 
by August 23rd. October issue on sale October 1st. 


FOURTH AVE.—NEW YORK CITY 10 
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payable in advance. Minimum 
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RACING € Car | Equipment for all cars, 
Engines. Racing Heads. Manifolds, Carbu- 
retors. Mufflers. etc. Speed instructions 
and literature $1.00—refunded first order. 

Motorcraft Co.. 1412-B Great North- 
ern Bidg.. Chicago 4. Ill 


“SPEED & Power" handbook—Very lat- 
@st methods! Construct your own super- 
chargers. water injectors. compression 


heads. fuel saving devices—Easily. practi- | 


cally without cost 
celeration. dynamic 
any automobile! 
Fast roadsters! Hotrods, Ingenious formu- 
las! Speed secrets! Fuels. Lubricants. Get 
“Economy Information’’—Tuning tech- 
niques! Ignition! Carburetion! Mileage 
tricks. Catalogues! Illustrations! Including 
“Restyling ideas’’—Streamlining. Model 
revising! Customizing! 


Get racing speed. ac- 


Sport changes 


Photographs! Parts lists! Drawings! $1.98 | 


complete. Newhouse Industries, 5941-A2 


Hereford. Los Angeles 22 


VAPO-STEAMATIC-Water Injection. 
Easily constructed (for less than $1.00). 
Pinest_ automatic ‘‘moist- Shumidity”® sys- 
tem. Engineering triumph—gets up to 33 
miles per gallon! Reduces wear. sludge. 
Tremendously increases horsepower. Ac- 
celeration! Eliminates ping. carbon, over- 
heatin: Smoother engine Separeemted, 
fully illustrated “Installation- Handbook 
including additional ‘‘Injection-Conver- 
sions’’ Covering tractors. airplanes. mo- 
torcycles $1.00. Newhouse Industries 
5941-Al Hereford. Los Angeles 22 


BUILD speedy Midget Track Racer from | 


cast off parts! Plans. specifications, con- 
struction 


ply. Box -1682, Toledo. Ohio 


Ri] Crystalline packed Cali- 
fornia mufflers for all automobiles. Large 
chrome tailpipe extensions. Chromed car- 
buretors. fuel pumps 
manifolds hi-compression heads fiy- 
wheels, camshafts. fender skirts. plexi- 
glas tops. Send 20c illustrated catalogue 
deduct from first order. Dualtone Mufflers. 
2636B India Street. San Diego 1. Calif 


“SPEED & Mileage’ manual—Easily 
obtain greater speed. mileage. racing per- 
formance from any automobile! ‘‘Origi- 
nal’ most complete book shows soup up 
methods—Speed tuning—Mileage secrets— 
Racing tricks! Photographs! Instructions 
on building inexpensive speed equipment! 
Economizers! Custom accessories! Muf- 
fiers! ‘‘Water Injectors’’! Superchargers! 
“‘Hot-Rods’’! isters! Fast conver- 
sions! Engines! All about ‘“‘Economy Tun- 
ing."’ compression. manifolds. ignition 
balancing. fuels! Latest ‘‘Hollywood Cus- 
tomizing."’ streamlining information; Fas- 
cinating pictorial section; Catalogues; 
Parts lists! 
Engineering. Milford 26. Pennsylvania 


IGNITIONIZER—New power. economy. 
pep! Boosts coil efficiency—-Starting! More 
mileage guaranteed. Instant installation! 
Spec: car. $2.98. Almquist Engineering 
Milford 26. Pennsylvania. 


fast Fords. photos 


manual. 


HOT-Rod P | 
instructions. $1.50 air mailed $1.75. Racing 


parts list $.25. Hollywood Hot-Rod Los 
Feliz, Box 9626 S, Hollywood 27, California 


wer increases from | 
Build stock conversions! | 


pa ge 00. Motor Sup- 


long shackles. dual | 





Everything $1.98. Almquist | 


“CUSTOM Styling” manual—Easily 
make car look Hollywoodized, custom, ul- 
tra-beautiful by quick inexpensive meth- 
ods! 100 photographs. instructions. on cus- 
tomizing, restyling. streamlining—new and 
old cars. Also speed. model. sport. conver- 
sions; Accessories; Mufflers; Engine ‘‘soup 
up" specifications! Most complete book 
$2.00. Almquist Engineering. Milford 26, 
Pennsylvania 


CUSTOM supplies speed equipment ‘for 
all cars! Pinest in power—Racing—Beau- 
tifying accessories. Lowest prices! Cata- 
logue Photographs recommendations— 
20c refundable. Almquist Engineering, Mil- 
ford 26. Pennsylvania 


CUSTOM California doll-up accessories. 
Solid hood sides. grille panels. lowering 
blocks fender skirts mufflers. speed 
equipment, chrome supplies. Picture cata- 
logue with scores of items, 25c. Eastern 
Auto Supply. 
Angeles 7, Cal 


STUDEBAKER Floyd — s new 
book (no connection with Studebaker Cor- 
poration) gives impartial. uncensored re- 
port 3000-mile economy. speed, record 
tests. Part by part equipment analysis. 
3000 Studebaker owner opinion tabula- 
tions. 200 owner letters. Good. bad com- 
ments. no punches pulled. $1 50 postpaid. 
Clymer’s book on Kaiser-Frazer same 
price. Clymer. Dept. B-8S, 1268 So. Alva- 
rado, Los Angeles 6. Calif 


HOT Rod Racing book. 90 ‘photographs. 
illustrations famous record holders used 
California Dry Lakes. Contains hotrod 
tips. closeup action shots. specifications, 8 
beautiful drawings suitable framing. $1.50 
postpaid. Clymer. Dept. B-8V. 1268 So. 
Alvarado. Los Angeles 6. Calif 


MODEL A Ford instruction book. Com- 
plete details care. maintenance. 35 charts 
drawings. A must for ‘“‘A’’ owners. $1.00 
postpaid. Clymer. Dept. B-8W. 1268 So 
Alvarado, Los Angeles 6. Calif 

PAMOUS Car catalog reprints. Duesen- 
berg. Italian Masserati racing and new 

Mercedes-Benz, new rear-en- 
Rolls-Royce 
“Silver Wraith.’ Miller Race Cars. Cord 
Rayfield Cyclecar V-8 Chevrolet. Stanley 
Steamer. Doble Steamer. Specify catalog 
desired. $1.00 each postpaid. Clymer. Dept 
Calif. 1268 So. Alvarado, Los Angeles 6. 
Cali 


‘INDIANAPOLIS 500 mile race. official 
photos. All 33 etastes cars. drivers, three 
race scenes. 36 3°x4" photos $1.00. Tower 
Photos. Indianapolis 19A. Indiana 

~ BUILD Automatic Clutch, midget autos. 
racers. scooters. tractors. 183 plans. Free 
handbook. Nichols Equipment Co., 

1012. Purvis. Miss 

our ad under motorscooters for 
midget car bargains. Midget Motors Di- 
rectory. Athens. Ohio 


3319D Sout Grand 
if 





POWER and speed equipment for all 
cars. Tops in heads. manifolds. cams, 
mufflers, etc. Save on Edmunds, Edel- 
brock. Offenhauser. Meyer. Weiand. or 
Knudson equipment. Harmon-Collins Cam- 
shafts. New illustrated list 25c. Chevrolet 
or V8 hopup instructions $1.00. Give make. 
Alden Motors. Oakland City, Indiana. 





CATALYST! Decarbonizes engine while 
driving! 8-cylinder packet Airmailed on 
receipt of $1.00. Big profits servicing cars 
Guaranteed. Ryder Co., 13336 Livernois 
Detroit 4 Mich 


MAKE your Ford fast! Complete details. 
photographs. How to construct 120 
Hotrod. $1 postpaid. California Bal 
Box L-2, Eaglerock, Los Angeles 41, Calif 

AUTOMOBILE Racing. Sixth Edition 
100 illustrations. Working drawings with 
building instructions for Ford-60 midget 
California roadster, Offenhauser racer. De- 
tails on racer parts. Sample entrance blank. 
World's record 158.5 M.P.H. rear engine 
four-wheel drive car. Interesting informa- 
tion for fans, drivers. mechanics. $2.00 
postpaid; $2.25 C.O.D. Ray Kuns, Depart- 
ment 62. Cincinnati 27. Ohio 


IMAGINE, 250 miles per gallon your c car 
now. Literature 25c. Jet Engine Co.. St. 
Augustine, Fla. 


INSTALL V-8 engine in your Model A 
for extreme acceleration. more top speed 
smoother performance. Complete details 
photographs. $1 Postpaid. A-V-8, Box L-2 
Eagl erock, Los os Angeles 41, Calif. 


CHEVROLET Speed manual now avail- 
able to enthusiasts desiring real ‘‘hotrod 
performance’’ from their 1937 thru 1948 
Chevrolets. Complete data and photos for 
building honest 110 mph road car, 130 mph 
hotrod roadster. Every page worth the total 
cost of only $2.00 peseete California Bill. 
Box L-2, Eagleroc Los Angeles 41, Calif. 

MAKE Your Model “A” do 100 mph. 
Lightning acceleration. breath-taking top 
speed. Complete details. Photographs. $1 
Postpaid. Four Barrel. Box L-2, Eaglerock 
Los Angeles 41. Calif 


AUTOMOBILE Racing Book. Fifth edi- 
tion-revised. Tells how to build dirt tracks 
bodies. frames. engines. Records. super- 
chargers. rules. formulas. plans, stock 
conversions, roadster racing. fast Fords. 
$1.00 postpaid. $1.15 C y Kuns, 
Department . Madisonville, Cincin- 
nati, Ohio. 


FENDER Skirts—Factory direct—Stream- 
lived to your fender contours—l16 ga 
Anodized aluminum with se?f latching 
brackets—No holes to drill. Teardrop 
skirts Chevrolet, Ford. Buick. Oldsmo- 
bile, 35-41. Streamlined Box Skirt Ford 
41-48. Specify year. model. Price F.O.B 
$17.95. Send c . money order. Freight 
collect. E end iate. oo 5322c Banks 
Street, § San Diego 1 5 


~ MERCEDES: Pioneer ‘of an Industry 
Profusely illustrated history. Postpaid $2 
Alec Ulmann, Riverside, Conn. 

SPEED Equipment Marine and automo- 
tive. We have only the best, made by lead- 
ing southern California manufacturers in- 
cluding—Edelbrock, Meyers, Weiand, Win- 
field, Jahns, Offenhauser. etc. Complete 
line of high compression heads. dual man- 
ifolds, racing pistons, camshafts. dual ig- 
nitions, etc. Send 25c for illustrated cata- 
log. So-Cal S Shop, 1104 8S. Victory 
Burbank, California. 
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a AUTO SUPPLIES & EQUIPMENT 

~ PLATING Outfits For Autoparts. Con- 
nect to a battery. No tanks used. Outfits 
furnished. Free particulars. Gunmetal! Co., 
Ave. K. Decatur, Dl 


AUTO parts for all autos and trucks. 
Trans. motors. differentials. fenders. car- 
buretors. Also Body Parts. Security Auto and 
Truck Parts. 1923-PS Grace. Chicago 13 


AUTO parts. Buy direct. Get dealers’ 
prices. Represent us in your territory 
Write requirements. Specify car make 
Mechanics Auto Parts. Factory Ware- 
house, 3807-PS N. Ashland. Chicago 13 


THE A BC of water injection. Complete 
information Free. Advanced Automotive 
Products. 563-7 Lake Road. Webster. N. Y 


CONVERTIBLE Tops—Completely sewn 
Easily installed. Reasonable prices. Free 
literature. Rio Top Company. 1370 Ro- 
anoke. Newport News 13. Virginia 

CARBURETOR repair kits. electrical 
service parts. fuel pumps. etc. Carburetor 
Service. 600 LaPrairie. Ferndale 20. Mich 


CHEVROLET Parts Scarce motor 
body. sheet metal parts. Grossman Chev- 
rolet. Minneapolis. Minnesota 

WELDING for low-cost repairs on bod- 
jes. blocks. fenders. Adds to your profits 
Easy with Hobart Welders. Free catalog 
Write Hobart Welders. Box P-882. Troy 
Ohio 

MOTORISTS Save 
needles. Free trial 
Verne 6. California 

MOTORISTS save gasoline by Vacumat- 
ing overrich mixtures. Fits all cars. For 
free particulars write Vacumatic. Dept 
1377. Wauwatosa. Wis 

TIRES. new and good used. all popular 
sizes for cars and trucks. bargain prices 
Write today for free price list. Midwest 
Tire Co.. 2012 Locust St.. St. Louis 3 
Mo. Dept. 5. Dealers Wanted 


3 AUTO TRAILERS 


BUILD Your own trailer! Save money 
Have every feature you want! Plans for 
house, sport. camp and utility trailers 
Catalog describing 9 models 10c. l5c in 
Canada and overseas. Jim Dandy, Box 
125-B. Wausau. Wisconsin 

TRAILER plans 
complete line. Prompt delivery 
25¢ (coin). Catalog plus booklet 
Building 50c (coin). Marine Mart 
falo 7-A. New York 


MOTORCYCLES, 
BICYCLES, SUPPLIES 


WHEELS! Build wagons, scooters, mow- 
ers, trailers, wheelbarrows, grocery carts 
baby carts. play pens. baby carriages. 4” 
to 16". Free list. Trulsen Mfg. Co.. 811 E 
31. Kansas City. Mc 

MOTORCYCLISTS. Chromium  acces- 
sories New and reconditioned motors 
Complete Indian Parts. Expert motor re- 
building. Indian Motorcycle Sales. Kansas 
City 1. Missouri 

WHEELS, Tires, Tubes for Motor Scoot- 
ers, Midget Cars, Wheelbarrows, and In- 
dustrial equipment. All sizes. Bicycle Parts, 
accessories. Largest stock in United States 
Send dime for list. Cycle Transport Com- 
pany 241 S. Michigan Ave., Dept 
Chicago 5, Illinois 

MOTORCYCLE News 
subscription $1.00. Latest 
formation Motorcycle 
Bawyer. Chicago 25 

MIDGET Car with three-speed trans- 
Mission $35. Cushman Mbotorscooter 
$15. Shaw Bicycle Motor—$15. Harley- 
Davidson Motorcycle—-$15. Motorbike out- 
fit—$15. Rush 25 cents for special new 
catalog listing amazing bargains in motor- 
scooters. used motors. tires. parts. midget 
cars. etc. Gail. 538 Erie. Toledo. Ohio 

STREAMLINE Motorbikes & motorscoot- 
ers Send stamped envelope Thomas 
Pisher Antigo. Wisconsin 

SENSATIONAL clutch operated Motor- 
scooter $49.75! You assemble from our fac- 
tory finished kits. Uses any gasoline motor 
Complete plans literature 25 «cents 
Zipscoot, Toledo 6. Ohio 


gasoline Airflow 
Write. Neherco. La 





accessories 
Catalog 
Trailer 
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parts 
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MOTORCYCLE pistone and parts. New 
used Harley, Indian. Henderson. Super-X 
List 10c. Ballak. 811 N. 9th. St. Louis 1. Mo 

M t—$35. Midget racer—$15 
Indian Motorcycle—$30. Cushman Motor- 
scooter with extra tire—$20. Motors—$3 
and up. homemade Motorscooter—-$10 
Send 25 cents for new catalog listing these 
and many other sensational bargains in 
used motors, wheels. tires. motorscooters 
midget cars. motorbikes. etc. Associat 
Box 1764-CS. Toledo. Ohio 

EASILY build Professional Midget 
Racer, Motorscooter. Midget Roadster. or 
Midget Motorcycle from cast off parts 
Plans. specifications for all four contained 
in illustrated handbook. 25 cents. Direc- 
tory of bargain priced used parts and mo- 
tors included free! Mid west. 3839 Drum- 
mond. Toledo. Ohio = 

MOTOR Scooters bicycle “engines. 120 
miles gallon. Dime for catalog. Clymer 
Desk B-85. 1268 So. Alvarado. Los An- 
geles 6. Calif 

YHEELS. steel disc. rubber tired 4"-5"- 
6"-7"-8"-10". United Wheel Mig. Co.. 11727 
Lafayette Ave.. Chicago 28. Illinois. 

MOTORSCOOTERS $7.50. midget racer 
$10. motorbike $5.00 less motors; Harley 
single $40. Midget car $55. complete. Mo- 
tors $4.00 up. Plenty brand new engines 
and surplus motorscooters. Over 5000 
small tires $1.00 up. Mailorder only. Send 
25¢ for Big War-Bargain catalogue listing 
the above and hundreds of other bargains 
in motorscooters motorcycles 
racers. outboards. engines. etc 
First Class Mail). Midget Motors Direc- 
tory. Athens. Ohio 

MOTORBIKE with crash bars $50.00 
Whizzer motorbike $90.00. Briggs motor 
$30.00. Indian motor $15.00. Maytag motor 
$15.00. 1'2 h.p. Clinton motor $30.00. 3%,4- 
outboard motor $40 Race car body 
frame and wheels $95.00. Bargains galore 
Send 25c for Bulletin. Mail order only 
Behnke's. Dept. C, 5721 Leland. Chicago 
30. Ill 


5 AVIATION 


FAMOUS “Zweng’’ books: Navigation 
$3.00; Meteorology $3.00; Aviation Dic- 
tionary $6.00; Link instructor $4.00; War 
surplus sextants $12.50; Astro compasses 
$7.50; (Free Catalog). Pan American Nav- 
igation Service. 12021-5 Ventura Blvd 
N. Hollywood. Calif 

AEROPLANE tires. tubes. wheels. rims 
for -all Farm machinery. Free list. Marvin 
A. Northrop Aeroplane Co.. 500 Washing- 
ton North. Minneapolis 1. Minn 

PROPELLERS 2-3 biade. Sleds. air- 
drive boats. Catalog. Standard Aerocraft 
Ft. Worth. Texas 

VETERANS: Be a pilot. Tuition paid 
under the G.I. Bill. Private. Commerciai 
Flight Instructor, Instrument. and Multi- 
engine Courses. Opportunities for part- 
time employment while studying. Ideal 
flying conditions. Write for information 
Gottschalk School of Aeronautics. Adrian 
Michigan 

AIRCRAFT mechanics always 
mand! Giant 4-volume aviation library 
Aviation Mechanics Simplified.’’ gives all 
construction, instrument. maintenance de- 
tails om aircraft. Money back guarantee 
Send One Dollar For All 4 Volumes to 
Popular Science. Dept. 88C.- 353 4th Ave 
New York 10. N. ¥. An $8.50 value! 


7 ELECTRICAL SUPPLIES 
& EQUIPMENT 


"ELECT RIC Pans? Assemble your own 
16” correctly balanced aluminum fan 
blade. ‘',” bore, $2.25. 18 all weided 
guard. $2.50. Use any ordinary motor. No 
COD. Ted Riseman. 207 N. Fifth St 
Springfield. Lllinois 


LELAND Electric generators. 25 KVA 
120 volt. single phase. 60 cycle. with radio 
filter. Turning at 1800 rpm. produces 2500 
Watts. $125.00 freight prepaid. Hopfer & 
Company. 3124 East 14th Street. Oakland 
California 

ELECTRIC Pencil 
$100 postpaid. Beyer Mig 
Uniontown. Pa 


BUILD Model train motors inexpen- 
sively. Piper. Box 182. Royal Oak. Michigan 





in de- 





Engraves all metals 
229-C Dixon 





| Save $350. Easy 
| Write Hobart 





tools 


LAMP parts wholesale. Large variety 
available. for building. repairing. or re- 
modeling. Order in any quantity. New 
1948 catal 10c. Gearon Company. 27H 
South Desplaines. Chicago 

LAMPS—Build own originals Parts 
wholesale any amounts. Catalogue 10c 
Brown Lamp Co.. No. 501. Wellston. St 
Louis 12. Mo 

LAMP Parts. Orders filled in 24 hours 
from largest variety of parts in country 
Send 10c for illustrated catalog showing 
hard-to-get items and regular parts. Gyro 
Lamp. 5416B Clark. Chicago 40 

RECTIFIERS: Ramyr Selenium Platers 
10. 30. 50. 100 amp sizes. Immediate ship- 
ment. Complete line of bronze baby shoe 
mounts. Write for list. Hollywood Bronze 
Supply. Dept. S. 1770 N. Vermont. Holly- 
wood 27. Calif 

ELECTRIC Pencil 
$1.00. Beyer Mig 
town. Pa 


8 WELDING, SOLDERING 


~ WELDER—New portable champion spe- 
cial Transformer Welder; 110/220 volts 
AC. 8 heat stages. Welds. brazes. solder 
cuts all metals. Complete with electrode 
holder, helmet rods. carbons. fluxes. cables 
Also special Flame Weld Torch. Easy to 
use. Full directions. Splendid for shop 
farm and home repairs. Guaranteed. Only 
$27.50. Money back guarantee. Also resistor 
model, Now $14.95. Magic Welder Co., 239 
PS Canal St.. New York. N. Y 

RADIATOR repairing pays big. Excel- 
lent spare time work easily learned. Ra- 
diator Service and Supply. McBain. Mich 

WELDING—a profitable trade. Learn 
quickly at best equipped school in U.S 
Demand for trained men. Write Hobart 
Welding School for free catalog. G.I. ap- 
proved. Box P-886. Troy. Ohio 

WELDERS for all requirements. Free 
catalog. Write Hobartweld. Box P-885 
Troy. Ohio 

“BUILD-Ur-Own’"’ Portable arc welder 
with Hobart Generator 
engine. Free instruction book 
Welders. Box P-883. Troy 


Engraves all metals 
229-C Dixon. Union- 





plus auto 


Ohio 

“POWER- Welder new combination AC 
Welder-AC Power plant. Portable. makes 
you independent of power lines. Gives you 
Welding. plus Power for tools. lights 
motors anywhere. Free catalog. Write 
Hobart Welders. Box P-884. Troy. Ohio 


TRANSFORMER Welders 110 V. Welds 
15” Steel $29. Morris Welding Service 
1850B State. Schenectady 4. N. Y 

WAR Surplus: New 300 ampere D.C 
generators $42.50. Blackhawk Distributors 
Olathe. Kansas 


10 MACHINERY, TOOLS, SUPPLIES 


POWER Tools. Build your own with 
Lewis Castings. Save up to 80%. Complete 
castings, materials and blueprints supplied 
for 23 woodworking and metalworking 
tools. Free catalog. Write today. Lewis 
Machine Tool Co.. 3217 Union Pacific Ave- 
nue, Dept. S. Los Angeles 23. California 


BAND Saw- Special $14.95. Ideal for 
hobbyists & Home Workshop. Circular 
Free. Woodcraft Tools Inc., 147 E. Lake 
Minneapolis. Minn 

CONCRETE Block machines from $39.50 
Catalog free. Concrete Equipment Com- 
pany. 5466 Gravois. St. Louis 16. Missouri 

BACK geared metal and wood cutting 
12” band saw. 6” jointer. ball bearing. 47” 
long. Bail bearing spindle shaper. 15x20” 
table. 8” bench saw. tilting table. ball 
bearing. Lowest priced line of high grade 
on market. Free catalog. Backus 
Machine Co.. Boyd. Wisconsin 

COOLERS. blowers. motors. Oil. gas 
coal furnaces. burners. Stokers. Circulat- 
ing heaters. Water heaters. Appliances 
Lowest prices. Dealers. Superior. Lincoln 
4. Nebr 

SHEBEL Saw Filer files all saws 
lar. A Shebel. 730 S. 2nd St 
waukee 4. Wis 

$2.85 POST-Paid. big box. over 2.000 
mixed steel cadmium plated machine 
screws. nuts. washers. etc. Meltz Aircraft 
New Brunswick, N 





s. Circu- 
Mil- 
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CHUCKS. (Venuine Westcott) Independ- 
ent, Universal. threaded 1'2"—8 for South 
Bend. Atlas, Logan. Clausing. Craftsman 
lathes. Also other chucks to 16". Top 
value. Free literature his Chuck 
Co.. 3700 Walnut. Oneida. N. Y 

POWER master gear ies unit con- 
verts Bandsaws to heavy metal sawing 
Conveyers Production. Hobby 
Shops. Ratio 7'2-1. Use with ‘4 to 
motor—14" ibs. | $9.05. Butt-welded Metal 
cutting saws l4c {t. Free circular. Power 
Master Sales. 354 Beale St.. Quincy 70 

ass 

DRILL GRINDER for twist drills $2.95 
See ad on page 244 


4 BOATS, OUTBOARD 
MOTORS, ETC. 


FULL size, cut to shape boat patterns, 
blueprints. 742—33 feet. Illustrated “Build 
@ Boat"’ catalog. 10c (coin). ‘‘How to Build 
Boats’ book. $1.00. PolyWog Houseboat 
Plans $10. Cleveland Boat Blueprint Co., 
Dept. A-77. Cleveland. Ohio 

LIFE Rafts. balsa wood, $12.00 each 
Choctaw Trading Company. Jefferson. Tex 

BOAT Plans and patterns. A. M. Deer- 
ing. N.A., 228 North LaSalle. Chicago 1, Ill 


MARINE fittings. accessories — Thou- 
sands of items (pictured priced)—Prompt 
delivery. Catalog $1.00. Marine Mart. Buf- 
falo 7-A. New York 

BOAT blueprints— 
designs by naval architects 
sail. Catalog 25c—( With builders 
book. “‘Plywood Boats.’’ $1.00). 
Mart. Buffalo 7-A. New York. 

OUTBOARD motors—good values, used 
motors. Also used parts for most makes 
and models. Crandall-Hicks Co., 912 Com- 
monwealth, Boston, Mass 7 

MARINE conversions for Ford and Jeep 
engines. Catalog 10c. Lehman Manulactur- 
ing Company, Department A, Newark 2, 
New Jersey = 

YOU can build your own motorboat 
outboard, skiff. sailboat. cruiser. canoe 
etc.. with big new book called ‘‘Boats Any- 
one Can Build 256 pages—hundreds of 
photos. diagrams. blueprints. Send $2.98 
to Popular Science. Dept. 88C. 353 Fourth 
Ave.. New York 10. N. Y. Satisfaction or 
money back guarantee 

BOAT kits—See display adv.. page 267. 
Marine Mart, Buffalo 7-A. New York. 

AIRPLANE Jettison tanks—streamlined 
10'2 Foot. tear drop shaped 165 gallon 
20 gauge steel. weighs 75 pounds. ideal for 
boats, etc. $12.50. $9.75 each three or 
more, freight prepaid. No C.O.D. orders 
Tanks shipped haives nested with gasket 
Bolts not included. General Sales. 205 
Market S.W., Grand Rapids 3, Michigan 


15 ENGINES, MOTORS, ETC. 


WINDING Data. listing 225 motors, sin- 
gle and three phase, $1.00. Motor Data. 
Box 7631. Kansas City 3, Mo 
OTORS! '2 HP DC converted to AC 
new. High speed 110 volt. 25 or 60 
ball bearing motors. Actual value 
$75.00. Now $15.00 each or 3 for 
$40.00. With forward and reverse switch 
3 for $50.00. Countless uses for 
home mechanics..Can be used in any po- 
sition. Order today! Immediate delivery! 
No C.O.D. order Amazing Bachman's 
27 Herman Street Pochester 5. New 
York. Dept. PS ‘ 

WATER-motors all sizes for any purpose 
Rotary and Semi-rotary. Duplex Motors 
Burlington. Iowa 

GAS Drive arc welders. ‘‘Build-Your- 
Own’"’. Portable. Get profitable jobs any- 
where. Save $350 with Hobart Generator 
plus auto engine. Free instruction book 
Write Hobart Welders. Box P-887. Troy 
Ohio 

ELECTRICAL repair men. send for lit- 
erature on Motor Winding tester and A.C 
motor winder. Motor Industries. Quincy 
Illinois 


16 AME RIC AN POLICE JIU JITSU 


DEADLY Judo—Fiercest fighting tech- 
nique. Trick knockouts. (200 photographs 
—plus illustrations.) Expert instructions 
Three volumes. Complete $2.25 Variety 
House, Box 46-A, Wall Station, N.Y.C. 5 





Pull size patterns—60 
Row, power 
hand- 
Marine 











18 BODY-BUILDING COURSES 

BARBELLS. dumbbells. $9.52 up Stamp 
for folders. Jackson Barbells. Springfield 
New Jersey 


~ BARBELLS, Dumbbells Exercise equip- 
ment. Courses, Free booklet. Good Bar- 
bell Co. Reading, Penna 


BARBELLS! 95 pound set $10.80; extra 
plates 10c pound. Send for free course and 
catalog. Bur Barbell Co., Lyndhurst. N. J. 


19 SPORTING GOODS, GUNS, 
FISHING TAC ACKL E, ARCHERY 


“SHOTGUNS x ‘‘Handarms”’ 
—‘Ammunition''—*‘R & —“Reels”’ — List 
10c PS-Rudolph’s. Atchison. Kansas 

BOWS-Arrows, write headquarters for 
Archery equipment. Quality products. Pop- 
ular prices, Catal 10c. Large illustrated 
hand book instructions, aiming and shoot- 
ing 50c Archery 617-AS ASo. State Chicago 5 

~ 180 PAGES antique que and modern pistol 
sword, etc. values. 50c. Robert Abels 
860'2 Lexington Ave., New York 21 


5.000 BARGAINS, firearms. binoculars. 
war relics, os 40c, Smith Museum, 
Runnemede, 


SEND 10c for list 1 100 “used guns 
seths. Willmar, Minn. 
sporting men! 


SPORTING books for 

‘‘Hunting & Fishing Adventure Stories’’ in 
DeLuxe 2-Volume Edition. $4.96. ‘‘Outdoor 
Life Cyclopedia.”’ tells how to get more 
fish & game. $2.98. *‘2000 Ideas for Sports- 
men.’ all outdoors questions answered by 
6 experts. $2.98. ‘“‘Outdoor Life’s Gallery 
of North American Game."’ giant volume 
of color portraits 3 times the size of this 
magazine, $5.95. Satisfaction or money 








Pray- 


back. Order C.O.D. or send remittance to 
PS-88c 
N. ¥ 


Outdoor Life. Dept 353 4th Ave- 


nue. New York 10 


SHOTGUNS, Rifles. Revolvers. Over 500 
Modern, Obsolete. Also Cartridges. List .10 
coin. Ed Howe, 26 Main Street, Coopers 
Mills, Maine. 


20 FIELD GLASSES, 
TELESCOPES, ETC. 

~ “TELESCOPES Binoculars, Microscopes. 
—big bargain catal free. Brownscope 
Company, 24 West 45th Street. New York. 


MAKE optical instruments lens grinding 
machines supplies. instruction catalogue 
Wolf. 1261 Union Street, Brooklyn. N. Y 

WANTED one first grade lens in Shutter 
or barrel, from eight to fifteen inch focal 
lens. also good wide angle lens. W. Alden 
617 West End Ave.. New York Y 

GOVERNMENT Surplus. Terrific bar- 
gains telescopes binoculars lenses 
prisms. send stamp for catalogue. G 
Jaegers 123-26 Rockaway Boulevard 
South Ozone Park 20. New York 

“POWERFUL. portable. giant terrestrial 
telescope with tripod. Objects one mile 
distant appear Only 150 feet away and 
1.000 times larger in area. $10.00. Lenses 
and instructions for making this telescope 
$2.50. Instructions alone 10c. Giant as- 
tronomical 100X telescope with 6 ft. tripod 
$15.00. Lenses and instructions for making 
this telescope $3.00. Instructions alone 10c 
Lens kit for making 200X astronomical 
telescope $4.00. For 400X $6.00. Suffolk 
Science Service. Manorville. N. Y 

ASTRONOMICAL telescope lens kit 
Consists 3” diameter 75” F.L. objective 
50x—100x eyepieces $3.00. Including 75x 
terrestrial eyepiece $5.00. Microscope lens 
kit 50x to 800x power $2.00. Postcard 
brings plans—List outstanding optical 
values. Pfleegor Optical Co., PS-8. Sun- 
bury. Pa 

BUILD extraordinary reflecting telescope 
—Principle of 200" Mount Palomar. Com- 
plete optical parts including fully polished 
and aluminized mirror. eyepiece lenses and 

(40 power) $6.00; 4” (60 power) 

" (80 power) $15.00. Simple in- 
structions. Sharp. clear definition guaran- 
teed. Also spotting and bird use. Thou- 
sands satisfied makers. Do not confuse 
with inferior items offered at an price 
Bulletin 10c. Ross. Section B. 68 West 
Broadway. New York. N. Y 








' Ave., 


ASTRONOMICAL Telescopes. binoculars. 
microscopes; Bought. sold. repaired. Books 
aioe 10c. Rasmussen- e, Amsterdam 

HOW to make telescope. astronomical 
equipment. etc.. told in handy book 
“Astronomy for Amateurs.’ Send $1.00 to 
Popular Science. Dept. 88C, 353 4th Ave 
New York 10. N. ¥ 


24 DOGS, BIRDS, PETS, RABBITS 


RAISE Chinchilla rabbits. Year-round 
money-makers from furs. meat, breeders 
Experience unnecessary. Write today. Wil- 
low Farm. Sellerville 16. Pa 

RAISE rabbits. Market ‘provided, “ breed- 
ing stock furnished on Production Pay 
Plan. Literature 25¢ with hutch plans $1 
Hansen's Rabbit Institute, 1347 Miller 
Avenue, Salt Lake City 6. Utah 


$5.000 YEARLY possible raising Angora 
rabbits our Co-operative marketing plan. 
Associated Angora Breeders. Stanton. Cal. 

RAISE Angora rabbits. Write today. 
Southern Angora Rabbitry. 4170 Tutwiler 
Ave.. Memphis. Tennessee 

RAISE Guinea Pigs) Make money at 
home. Big demand. Booklet free. Taylor, 
Box 426B. Hapeville. Georgia 

$250 MONTHLY, Raising Angora Rab- 
bits. Particulars free. White's Rabbitry, 
Newark. Ohio Bie wn 8b 

SEE Golden Hamsters ad page 50. Shows 
picture of hamster 
27 MILK GOATS 
~ RAISE Dairy Goats. All about goats and 
goat milk in big, illustrated monthly 
magazine. Sample copy 25c. Specia! Intro- 
ductory year subscription only $1 (regular 
$2 a year). Booklet, “Primer for Goat- 
keepers’’, Free om request. Dairy Goat 
Journal, Dept. 568. Columbia. Mo 














FARMS, 

OTHER REAL ESTATE 

GOOD FARMS—Ranches. Washington, 
Minnesota, Montana, Idaho, Oregon. North 
Dakota. Dependable crops, favorable cli- 
mate. Write for literature, lists describing 
typical farm opportunities. Specify which 
state. J. W. Haw. 120 Northern Pacific Ry., 
St. Paull. Minn. = 

STROUT’S Farm Catalog—Free! “Many 
equipped. Reduced Prices! Over 2800 bar- 
gains—Coast to Coast Write Today 
Strout Realty. 255-ZB—4th Ave New 
York 10. N. Y. 20 W. 9th St.. Kansas City 
6. Mo. 453 S. Spring. Los Angeles 13. Calif 

OZARK Lands for All purposes. Actual 
river frontages. 5 acres $90.00 and up- 
wards. Free list and literature. Hubbard, 
424-H. Minnesota Ave.. Kansas City 4. Kans. 


OZARK farm bargains. 5 to 5.000 acres 





| A. Prank. Mountain View. Mo 


RAYBURN’S Ozark guidebooks. Eureka 
Springs 5. Arkansas. For homeseekers 
236 paces $1.00 

TEN acres good land $250, $10 down. 
$10 monthly R. W. Stewart, Inverness, 
Plorida ae 

LOTS $300—convenient payments 
California's finest garden section. On 
Morro Bay's scenic shores. Wonderful fish- 
ing, hunting. boating. bathing. Fertile 
soil, softest water, temperate climate, con- 
genial community. Free literature. Richard 
Otto, Dept. Z, San Luis Obispo, Calif. 

CHEAP Homes. stock, dairy. garden 
fruit, poultry farms. for retiring. strong 
sick. fol For hunting. fishing. lon- 
gevity. health. happiness in Scenic. mild 
Ozone, write G. W. Starr. Ozone. Ark 


RUN Farm. Roadside Stand, Camp 
for financial independence. Book. ‘‘How to 
Start Your Own Business’’ shows how 
covers 57 other fields. Money back if it 
doesn't help you! Send $1.98 to Foremost 
Books. Dept. PS-88CF. 353 4th Ave 
York 10. N. ¥ 


32 PROFITABLE 0c cU PATIONS 


DETECTIVES Earn Big Money. Excel- 
lent opportunity. Detective ane 
free. Write, Wagoner, P-125 West 86th. N. Y. 

$5000. from half acre growing Ginseng, 
seed supplied. Crop bought. Particulars 
10c. Associated Growers, 1169 Corydon 
Winnipeg, Canada. 





New 
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BIG Orders await you as novelty manu- 
facturer. National organization offers op- 
portunity to manufacture fast selling 
copyright designs. Everything furnished 
big profits. orders waiting. Plastex Prod- 
ucts. 711 Laguna. San Francisco 2 


IP you work in a factory or shop. you 
are passing up the opportunity of a life- 
time to build a steady Extra Income by 
selling subscriptions to Popular Science 
Monthly to your fellow employees. For free 
kit and complete instructions write on a 
postcard to-—Manager of Agents. Dept 
Al48. Popular Science Publishing Co.. Inc 
353 4th Ave.. New York 10 Y 

START lamp business in your home 
basement. garage. Profitable. fascinating 

to learn. Lilustrated course teaches 

General instructions and wholesale 
catalog. $1.00. Gearon Company. 27H 
South Desplaines. Chicago 

EARTHWORMS. Send $1.00 for Revised 
Booklet on Soil Building & Better Com- 
posting. Coolville Earthworm Farm. Cool- 
ville. Ohio 

MAKE soaps. cleaners 
formulas. Easy instructions 
9111-G Hoyne. Chicago 20 

1948 LEATHERCRAFT Supply 
10c. Art Craft Supply. 1205 Throckmorton 
Port Worth, Texas 

DIRECTORY: Foreign projects 
Poreign Service Institute. Box 
Miami 24. Pla 

METALLIZE baby shoes and other non- 
metallic articles. Fascinating work. Big 
profits. Shuplate. Box 1388. Lawton. Okla 


33. BOOKS, PERIODICALS, ETC. 


MAGAZINES (back dated)—foreign. do- 
Mestic, arts. Books. booklets. subscrip- 
tions. pin-ups. etc. Catalog 10c. (refund- 
@d). Cicerone’s. 863 First Ave.. New 
7. New York 

USED Correspondence courses and books 
+ sold, rented and exchanged. Cata- 

Free. Lee Mountain. Pisgah Alebome 
iW To Drive an Automobile."" New, 
Szafarz, Box 7050, Paw- 


detergents. 100 
$1.00. Brown 


$1.00 
3934-J 





“HO 
lustrated, $1 
cket. R. I 


Bookettes.’ 25¢. Pifteen— 


‘ADULT 
Hirsch, Spring Val- 


1.00! ge catalogs! 
vy 3 Y of, 
BAC z issues magazines. reasonable 

Reedmor 240 East 9th. New York. N. Y¥ 
COMPLETE works of Shakespeare 


miet, MacBeth. 25 others. $1.00 brings 
tails. C. A. Gray. Inc., 418 Broad St 
racuse 10. N. ¥ 


BIG Sparetime profits taking magazine 
bscriptions. Complete supplies. confiden- 
| catalog free. Cassell Publishers Serv- 
Westfield. New Jersey 
BOOKS! Best sellers! Drop-shipped 
© synopses World-Press, 
ty. Ind 
1948 CATALOG 
tshaw Sales. Sunnyside-C 
» Ind 
“FUNDAMENTALS of Machines."’ Bar- 
_ price $1.00 postpaid. Worth much 
re! You need this basic knowledge. 294 
es. over 250 illustrations! Guaranteed! 
h refund if not pleased. Send $1.00 
ay. Bargain Book Shop. 808 Ninth 
eet. N Washington 1. D. C 
HYPNOTISM. Psychiatry. self-help. su- 
-memory. occultism. magic. sex—illus- 
ted catalogue unique Power books only 
Not recommended for minors. Power 
lishers. S14. 790 Broad St.. Newark 2, 
J 


wholesale directory. 10c 
Indianapolis 


Unusual Revealing—il- 


ADULT books 
$1.00. Kogan. 1032-8. 


rated. Five 
rch Annex. New York 8 2 
KHUNTERS! All subjects 
Jaher Book Service. 620-K 
New York 57 
illustrated. World's 
Over 200 easily 
1°x1'4". $1.00 
Jimray Sales. Box 592. Whiting. Ind 


35 MAGIC TRICKS, PUZZLES, ETC. 


CIANS’, Gamblers’ secrets exposed. 
Cards, Dice, Punchboards. Slot Machine. 
a 10¢. Book Co., Box 671, St. Louis 


‘Send 

Wants! East 
178 Street 
MIDGET Bible 
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catalog | 





York | 





Columbia | 





WORLD'S essional magic 
shop, keeps you in with latest tricks 
To receive te x send 50c for new cat- 
alo. den's, 220-P West 42nd St., 

TRICKY Magic Matchbox. It turns 
around, it stands. it opens. Confuses 
amuses everyone. easy to do. Free To You 
if you send 25c for Big Illustrated Catalog 
of 425 Magic Tricks. Magician. 2463-D 
Kensington Ave. Phila. 25. Pa 

TRICKS. Send only 10c for Douglas’ 
famous 112-page Catalog 500 Tricks. New 
magic for amateur, professional. America’s 
fastest service for 25 years. Douglas Magic- 
land. Dept. 2. Dallas. Texas 

MAGIC. Novelty circulars. trick. 10c 
Wencel. 3311 Edwin. Hamtramck 12. Mich 


PROFIT selling tricks and puzzles direct 
or mail. 20 samples postpaid $1.00. Theron 
Pox. 1296'> Yosemite. San Jose 11. Calif 

ENJOY yourself make friends with 
Magic 40 tricks $1.00. Magic Package 25c. 
Lindhorst. 612 E. Pine. St. Louis. Mo. __ 

3 MAGIC catalogs and “‘Magic Is Fun" 
magazine sent for only 25c. Robbins Co., 
152-P West 42nd Street. New York. — 

MAGICIANS Headquarters — 400-Page 
Professional Catalogue, pocket. parlor. 
stage tricks. World's finest magic. Send 
$1.00 for Catalogue (refunded first $5.00 
order). Kanter’s. S-1311 Walnut. Phila- 
delphia 7. Penna ae eS ae 

LEARN magic. Ventriloquism. Mind- 
reading. Write for particulars. Quacken- 
buch. Big Plats. N. ¥ is 

VANISHING Quarter trick and catalog 
25c. Sterling Magic Co.. Royal Oak. Mich 


BE a Magician. Large professional magic 
catalog of iatest tricks, 35c. Ireland. F-109 
North Dearborn. Chicago. ¥ ides 

HYPNOTISM! 25 Lesson Course. $1.00 
Monarch. 38-8 Jefferson. Auburn. New York. 

TRICKS. Secrets. Cards. punchboards 
etc explained. Big illustrated circular 
free. Mack. Box 1278-P. San Francisco. 


HYPNOTIZE at a glance. by phone—in- 
stantly! ‘‘Master Course in ypnotism"’ 
reveals speedy stage methods. sensational 
secrets. spectacular stunts. Photographi- 
cally illustrated. complete—-$2.00. Satisfac- 
tion guaranteed. No minors. Power Pub- 
lishers. P12. 790 Broad St.. Newark, N. J 


“HYPNOTIZE others without their 
khowledge."’ Secret methods. Two dollars 
Hypnotist. Box 597. Davenport. Iowa 


MENTALSCOPE. Magically reveals any- 
ones thoughts. 50c. Stewart James. Court- 
right. Ontario. 


36 GAMES, ENTERTAINMENT 


PUN for All ages—New-colorful, wax 
Picture building set—Complete $1.00 
money back guarantee. Queen Bee Manu- 
facturing Co., 186 Joralemon St.. Brook- 
lyn, N. ¥ 

HOME Model Slot Machines and ee. 
Operated Games. Mags for catalog. Webb 
Distributing Co., . P4, 6 South Kedzie 
Ave.. Chicago 12. i 


37 COIN COLLECTING 


GET profit and pleasure in collecting old 
coins. Send 10c for 56 page illust 
catalog. You'll be delighted with it. Send 
for it now. B > Mehl, 374 Mehl Bidg 
Ft. Worth, Texas. Largest rare coin estab- 
lishment in U. S. Established 48 year: 


FREE! Foreign coin. banknote and Coin 
Collectors’ Illustrated Catalog to ap- 
proval service applicants. Send 3c postage. 
Tatham Coin Co.. Springfield- DS50. Mass. 


BAGDAD strange rare coins. Nine dif- 
ferent includin oa. $2.00. Edward 
ry, Bagdad 41. 
OLD Money Wantes Do you | know that 
coin collectors 4 2 to $100.00 for certain 
U. S&S. cents? | oy for all 
rare coins? We 4 all k Send 4c for 
Large Coin folder. Ma: —— much profit 
to 2 re ~~ epee 0.. Dept. 30. Fort 
Wo 


v iw lowest prices. Send stamp for 
lists. Hutchinson, 3463 I Street. Philadel- 
phia 34. Penna. 


WANTED gold cot coins having Numismatic 
value. Von. 1319 Teneighth Way. Sacra 
mento 14, Calif. 














ion 


$10.00 EACH for certain Lincoln pennies; 
Indianheads $50.00; dimes $1000.00. Send 
dime for catalogue of prices paid. Lincoln 
Coin Company. 806 Indiana. Elkhart 4. 
Indiana 
co RATIVE 
Washington, Cleveland, Stone Mountain, 
$1.50 ea. Illustrated Catalogue 25c. Norman 
| Schultz, Salt ke 9, Utah. 


38 OLD STAMPS WANTED 


RECEIVE $1 worth of desirable stamps 
of your choice from our gigantic selection 
Send only 25¢ to Cosmopolitan Stamp Co 
1457 Broadway. New York 


STAMP COLLECTING 





8% — Columbus, 








DEALER'S Wholesale Catalog. Postage 
3c. Franksco, 5031 Queensbury, Baltimore. 
Marviand 


ZOWIE-E-E! A Barre! of Fun for only a 
Dime! 500 United States Stamps—<Abso- 
lutely unpicked and unsorted. just as re- 
ceived from church missions any varie- 
ties. including large commemoratives air- 
mails. high denominations up to 
Stampdom's biggest package of fun, one 
you might find something really valuable!! 
Price only 10c to serious approval service 
applicants. Money back if not delighted. 
Illustrated bargain lists with each order. 
ee Stamp Co., Dept. 55. Camden. New 

or 


WOW!! $10.00 Worth Of Fun—Only 
10c! What a treasure hunt! Big package 
500 Foreign Stamps from foreign missions. 
other sources. Includes Stamps from Africa, 
South America, Free French, Somali. 
Palestine. etc. Includes airmails. com- 
memoratives and stamps worth up to 50c. 
This offer sent for 10c to Approval Appli- 
cants only. Jamestown Stamp Co., Dept 
5. Jamestown Y. 








128-PAGE United States Catalog. 1.000 





| iustrations. 10c. Harris & Co., 204 Tran- 
sit Bldg.. Boston 


~ 200 DIFFERENT Stamps—cataloging up 
to 15c each—only 3c to approval appli- 
comes Littleton Stamp Co., Littleton 47, 





NICARAGUA “Tin Pan Alley’’ Diamond, 
Ecuador showing George Washington. and 
American Flag in natural colors, Fezzan, 
Trieste, “American Army’ stamp First 
U mmemorative. $100.00 a. 
Corsica. Anzac. Antique. others all 5c a 
provals. Capital Stamp Co.. Dept. 10. Littie 
Rock. Ark 

FREE! Crystal-Mount Sample ». Harrisco 
204 Transit Bidg.. Boston 

UNITED STATES approvals complete 
coverage fine quality. attractive prices 
Seminole Stamps. 1138-S. Coral 
Gables. Florida 








POSITIVELY Greatest free offer—Latest 
Scott's International $6.00 stamp album- 
covering entire world. contains 36,000 illus- 
trated descriptive spaces, Scott's 1948 
Standard $7.00 catalogues ‘‘Philately’s En- 
cyclopedia’’—absolutely free to .pnlicants 
for foreign approvals becoming customers 

| Approval Service. Box 1700, San Fran- 
cisco, Calif. 





FPREE—Famous Americans set. plus Flag 
| set, plus the National Parks set, plus the 
| Presidential set to the $5. A total of 90 
stamps free to cust s for our 

unsurpassed United States or Foreign se- 
lection. Send 3c postage for 15 of the above 
mentioned stamps and full particulars 
Triboro Stam Com y. Nassau 
Street, Dept. . New York. 

CHOICE of 35c worth of Stamps from 
our first U. S. Selection Free to applicants 
enclosing 3c age. Large Selection to 
choose from. Act now! S. D. Engel & Co 

| 38 Park Row. New York. 


IRAQ approvals. $1.00 to $5.00 deposits 
Pifty-one rare covers from here $5.00. Sev- 
enteen $2.00. (U.S.A. Money). Edward 
Basry, Bagdad ai. Iraq 

FREE!!! Mint British Colonies from 
Solomon Islands. Caymans. Grenada 
Dominica. Turks Calon. Absolutely free 

to new approval applicants. Viking, 130-P 
' Clinton St., Brooklyn, N. Y¥. 

















» a POPULAR SCIENCE OPPORTUNITIES x 


“CONFEDERATE-States” twelve differ- 
ent unused 10c approval applicants only 
“Stamps’’. Box Eighty-Seven. Albany 1. N.Y. 


FREE — Canadian Sets Royal Visit 
George VI, George V, Coronation, Jubilee 
others. to approval applicants. Ensign 
Box 118-P. So. Orange. N 


FREE. Irish commemorative ‘collection 
including Rebellion issue with ares 
Raymax. 123-X William St.. NYC 


GIBRALTAR Packet Free—Nice —s 
tion Gibraltar—New Zealand Centennial 
British Uganda—French Colonials—Early 
British Colonial— West Indies—South Amer- 
ican—War stamps plus Philatopic Monthly 
Magazine. All for 5c postage. Empire 
Stamp Co.. Dept P. R. Toronto 5. Can 


FREE: twenty different foreign com- 
memorative stamps with foreign approv- 
als. Modern Stamp Service, Box 12A 
Wakefield Station. N 


FINE Approvals Fast personal service 
What countries to you prefer? I'll send 
their stamps. Milton Skinner, 438 ust 
Long Beach 12. Calif 


50 DIFFERENT Japan stamps and our 
price list. one silver dime. Stamp-sales 
Box 1649F. Oakland 4. California 

FIJI included! Stamp from 40 countries 
10c. No approvals. Elzea. Bowling Green 
Ohio. 

u. Ss 
cants for U. S. approvals 
333—86th St., Brooklyn. 

BRITISH. Spanish, French Colonies. 
Vatican. Hitler heads, and airmail packet 
free with approvals. Pan-American 
Stampco, Box 145. New York 33. N. 

50 DIFFERENT United States 10c Price 
list. see Seidenberg. Cassopolis Mich 2 
Bob 
35. 


797 SPA Sheet “only “$e to appli- 
 nabes Haycock, 


FIRST day covers on approval 
Knobel, 1918 S.W. 12th Street, Miami 
Plorida , 

5 SETS—Five countries—Triangle. Or- 
chid, Maps. Animals. With approvals 5c. 
Arthur Wirth, Norwichtown 2, Conn. _ 

PLAG Stamp Free With U.S. Approvals. 
E. Wenigman,. 929 Oakdale, Chicago. _ 

ROGUES Gallery Packet. Hitler-Musso- 
lini, 30 others. 3c. Premium, Hartland 6, Me 

HISTORICAL Collection! Cavalry charge! 
(Bulgaria) Flaming sword! ‘‘Ireland”’ Big 
She-Wolf! ‘‘Italy’’ (Legionnaires) 
Marshal! (Pitcairn Mutiny Island) 
memoratives and Pictorials! 3c with ap- 
provals. Star Stamps. Jamestown, New 
York . ig Sod 

SPANISH Air set free to approval appli- 
cants. Flamingo Stamp Company. Box 
4038. Pinewood Station. Miami 38. Plorida 

500 MIXED worldwide and 1000 mixed 
U. S.. including 1902 to present issues, old 
coils. imperis.. etc. Only $1.00. Profitable 
for sorting. Best Mixture we've ever of- 
fered! Halay. 132 West 63rd. New York 23 

75 UNSORTED Newfoundland 25c. Real 
value. Mayfair. Regal Rd.. Toronto 10 
Canada 

25 DIFFERENT stamps 1l0c. F. Tunis 
Wakeman Ave.. Newark 4 New Jersey 

“RUSSIA. Spain. China. Persia, Ten 
beautiful mint stamps. l0c. Approvals 
Standard. Box 43, West Farms, New York 
60 Y 

RHINEPFALZ and Baden (28) unused 
complete 25c. Approvals from our stock of 
2.000 different sets. Free price list of al- 
bums and stockbooks. Walter Mayser, 506 
East 18th Street. Oakland 6. Calif 

MOZAMBIQUE triangles. unused 
10c with approvals. Vargo Stamps 
South Fairfield, Chicago 29. Ilinois 

U.S. bargain price list free. Stone. Box 
52-S. Dorchester 24. Mass 

MAGNIFICENT! United States Civil and 
Spanish War revenues. 50 to 87 years old 
10 different. 5c to approval applicants 
AAA Stamp Company, Arcade Building 
St. Louis 1, Missouri 

"WORLDWIDE different: 200—25c; 500— 

1000—$1.25; 2000—-$3.25. Beacon Sales 
Maynard 3. Mass 

PREE! Liberia Triangle 
approvals. Martin, B>x 112 
Plorida. 


Set 
6044 


rmail set. with 
, Miami Beach, 








FOR Better U. 
—Reasonable—Box 


POUND “stamps _ containing 
$1.00. Longacre Shop, 100c 
New York City 18 


FREE. Triangle. ~ Roosevelt Vatican 
Ethiopia, Hitler Heads. Request Approv- 
als lorida Stamp Company. Box 807 
Miami 5. Fla 


BERLIN Bears Complete set of eight and 
100 different stamps only 10c to approval 
applicants. Reich Stamp Co., 4647 Ken- 
more. Chicago 40, Il. 


307 ALL Different 10c. You will find 
scores of new varieties here for your col- 
lection! Big and little stamps. bisected 
stamp. commemoratives. triangles, high 
values! Bicolored beauties! Strange coun- 
tries! Every stamp is different. Every 
stamp one you will delight in owning 
Think of the fun you will have! All for 
only 10c to approval applicants. Write 
today and receive special Ionian Island 
Stamp extra. Garcelon Stamp Company 
Box 418. Calais. Maine 


REMOVE Stamps From Paper With 
“Stoff.”” 25¢. L. White, Box 922, Pittsfield 
2 ass 


8. approvals write today 
488 A. _Minneapolis. _ 


‘ thousands 
West 42nd, 


NUDE” set complete 35c. Ap- 


| “GOYA 
provals. Royal Stamp Company, Tamaqua 
| 2, Penna. 


TRADE 100 different stamps and dime 
for 100 different. Perrini, 2421 Lorillard 
Bronx 58. N. Y¥ 

MIDGET “Upside Down"’ triangle. 
Flaming Torch stamp. bicolored pictorial 
Kenya, Uganda. and Tanganyika. Bolivia 
birds and beasts. Central & South Amer- 
ica and others! Packet given to sincere 
approval applicants sending 3c postage. M 
Okin. 915 Bryant Ave.. New York 59. N. Y 


COLLECTORS only! Better Grade ap- 


provals reasonable. John's Stamp Service. 
Box 783. Holyoke. Mass.! 


42 HOBBIES, COLLECTIONS 


INVENTING can be an interesting and 
profitable hobby. ¥ Write for complete par- 
ticulars. Institute of American Inventors, 
Dept. 30-E, 2926-Eye St W.. Wash- 
ington 6, D. C. 


DIFFERENT 
Ot 





50 embroidered 
patches $1 her bargains Insignia 
Mart. 703B Broadway. New York 3 Y 


CASH from your hobby. Each issue of 
Profitable Hobbies Magazine tells true sto- 
ries of hobbies that ‘‘pay for play 64 
idea-filled pages every month. Send $1.00 
for special 5-month introductory subscrip- 
tion. Address Profitable Hobbies. 5016 
Handcraft Bldg.. Kansas City 16, Missouri 


BUTTERFLIES real assorted tropical 
unmounted. unnamed 20 for $2.00. Ameri- 
can Butterfly Co.. 3457 Park Heights Ave 
Baltimore 15. Maryland 


GREEK war currencies. Millions! Bil- 
lions! Only 25c each. Ten different $2.00 
Dimitracopoulos, 153 Richelieu. St. Johns 
P.Q. Canada 


416 


army 





MINERALS 

& PREC 10U S STONES 

~ ZIRCONS loose. Pure white ” Special 
3 Zircons approximate total weights 3 kts 
$6.00. We can supply Zircons in all sizes 
and mountings of all types. Send order or 
write for details today. B. Lowe, Holland 
Bidg.. St. Louis. Mo. PS. 

GEMSTONES. rough, polished, Crystal- 
lized specimens. Every variety. lowest 
prices. List free. Plummer's, 5068 
Brighton, San Diego 7. California. 


GEMS. precious and semi-precious. all 
genuine from world wide sources. Deal di- 
rect. no overhead. save money. Catalog 
10c Hill Co., Route 7-K. Salem, Oregon 


PETRIFIED Wood. 12 cubic inches 
$2.00. Flossie Lee. Mountain View 6, Okla 

ZIRCONS. Sapphires. Rubies. others 
Best quality; Lowest prices. Free catalog. 
Imhusex. Box 232. White Plains. N. Y¥ 


~ ZIRCONS: 3 dazzlers totaling 3 carats 
$6.00. Ready-to-set. Don Nuse, Armonk. N. Y. 


| 47 CAMERAS, PHOTO SUPPLIES 


| ~ BASS says! At the sign of the old “Horse 
Trader,"’ 38th year. Thousands of satisfied 
customers everywhere! Finest brands in- 
cluding Kodak, Bell & Howell. Argus, 
Zeiss, Leitz, etc. Satisfaction always guar- 
anteed or your money back! Bass buys 
‘em, sells ‘em, trades ‘em. Write or wire. 
Bass Camera Company. Dept. AG, 179 W. 
Madison St.. Chicago 2. 


PHOTOGRAPHY for "pleasure or profit 
Learn at home. Practical basic training 
Long established school. Write for booklet. 
American School of Photography. 1315 
Michigan. Dept. 1742. Chicago 5 


KODAK Azo paper. 7'2” x 742”. Tropi- 
cally packed in gross boxes, single weight 
glossy, Contrast = 4. only. Priced for 
quick clearance at 98c per gross. 4 gross 
for $3.50 Postpaid. Delta o~e Supply, 
690-S Third Ave.. New York 17. N 


BUY. sell, trade fine cameras ‘lens, 
equipment. Kirby. 730 Edgemont, Dallas 
16. Texas ae 

8-l16mm MOVIE film developed ready for 
projecting—24 hour service. 100 ft. 16mm 
$1.25; 50 ft. 16mm 85c; 25 ft. 8 8mm 60c. 
Radiant Cine Laboratories. Box 720A, 
Chicago 90 a 2 sf 


PRECISION Pan-Head. All-way tilt. 
Universally adapted for all cameras. With 
instant on-off attachment permits easy 
setting on of camera. Value over $5.00. our 
price $1.69 postpaid. Delta Photo Supply, 
690-S Third Ave., New York 17. N. Y. 


lémm x 400° PROJECTION reels. ~All 
metal, used but guaranteed to be perfect. 
From Government surplus, specially priced 
at 20 cents each. 6 for $1.00 postpaid. 
Delta Photo Supply. 690-S Third Ave., 
New York 17. N. Y. 


8-l6mm MOVIE Film in bulk for home 
processing. Big free catalog bargains in 
film. processing equipment, supplies. Su- 
perior. 105A S. Wells, Chicago 6. 


KODABROMIDE Enlarging paper—4'4 x 
825 feet rolls. Enough for almost 2,000 
4 x 5 enlargements. Single weight. Actual 
test prove its worth. Pully guaranteed. Re- 
duces printing costs to a fraction of a cent 
apiece. Value over $35.00—-Our price $2.25 
postpaid in U.S.A. Delta Photo Supply. 
690-S Third Ave.. New York 17. N. Y. 

FREE 2x2 Color Slide and Fine Grain 
Negative! Send self addressed stamped 
envelope for samples and catalog. James 
: eee 1302 Broadway. Burbank, 
Palit 

PICTURES never before possible! 35mm 
Tri-X film, Weston speed 200 daylight. 160 
Tungsten. Guaranteed. 36 exposure car- 
tridges. 4 for $2.50. Per dozen $7.50 post- 
paid. Delta Photo Supply. 690-S Third 
Ave.. New York 17 Y 


HAVE you a 


camera’? Improve your 
hobby of photography and learn how to 
make better pictures. Write today for our 
latest free book catalog. Enclose 10c if you 
desire recent copy of American Photog- 
raphy. containing articles and pictures by 
the world’s foremost writers and photog- 
raphers. 607 Camera House. 353 Newbury 
St.. Boston 15. Mass 

K-21 AAF Aerial Coinbat Canieras, 
manufactured by Graflex; motor driven, 
with flexible shaft; 24 volt operation. in- 
cluding step-down transformer to 110 
voltage: may be manually operated. Com- 
plete except for lens and filters. New; 
original government packaging; positively 
the lowest price in the country, for a lim- 
ited time only. $39.50. An Amazing value 
from Amazing Bachman’s—Dept. PM. 27 
Herman Street. Rochester 5. N. Y 
ANSCO Cykon 4 x 5 contact printing 
paper, single weight glossy packed in gross 
boxes, outdated, but guaranteed—75c each 
gross. 4 gross for $2.75 postpaid. Delta 
Photo Supply. 690-S Third Ave New 
York 17. N. Y¥ 

YOUR prized negatives make beautiful 
photo enlargements easily. economically 
with the new Precise Photo Enlarger. only 
$22.20 complete. nothing else to buy. Send 
postcard for details. Tam Products. CS-8, 
3814 Wrightwood, Chicago 47 

TITLE Letters—Booklet and sample $.05 
-Prospect Products Company. 9 Crary 
Ave., Mount Vernon, New York. 








AUGUST 1948 59 














» a POPULAR SCIENCE OPPORTUNITIES 


HAVE you a camera? Improve your 
hobby of photography and learn how to 
make better pictures. Write today for our 
latest book catalog and sample copy of 
American Photography. containing articles 
and pictures by the world’s foremost 
writers and photographers. Camera House 
607. 353 Newbury St.. Boston 15. Mass 


BREATHTAKINGLY beautiful color 
slides. Lists and 2 samples 60c. Maine 
Products. Box 1622A. Portland. Maine 


48 PHOTO FINISHING 


THREE prints each 8 exposure roll 40c 
Two each 35¢c. One each 25c. Reprints 3c 
Fred A_ Eastman. Bode. Iowa. 


NEW Process developing and printing 
8 exposure rolls 35c. Mayfair Photo Serv- 
ice. Box 261-A. Toledo. Ohio 


8 PRINTS all enlarged to nearly postcard 
size from your roll or negative 25c; 16 
50c offer) Willard Studios. Box 
3535G. Cleveland. Ohio 


SENSATIONAL Introductory Offer! Send 
snapshot or negative. this ad and 10c 





We'll send you a beautiful 7 x 5” enlarge- | 


ment! Or. Kodak roll developed and print- 
ed (with free coupon) only 25c; or 8 Giant 
prints from roll. 30c. Reprints from nega- 
tives--any quantity—regular size. 3c; Giant 
size 4c. Candid rolls-—-36 exp. 35mm de- 
veloped. vaporated. enlarged to 3 x 4 
$1.00. 18 exp. 50c. Free Mailers. Free Pre- 
mium offers sent on request. American 
Studios. Dept. 365. LaCrosse, Wisconsin 


ROLL developed. 8 prints and two en- 
largements 25c. Trial offer. Young Photo 
Service 406-C. Albany 2. N 

35mm ROLL fine grain developed. every 
picture enlarged to a 3' x 4'» glossy 
rint: 36 exposure roll $1 00 20 exposures 

Credit given for non printing nega- 
2 Reloads with fresh. fine grain pan- 
romatic film: 36 exposures 45c. 20 ex- 
eo 30c. Black-and-white projection 
ansparencies: 90c for 36 exposures (un- 
ounted). Satisfaction guaranteed or com - 
te refund. Additional savings to coupon 
rchasers. Write for free mailing con- 
iner and complete information. Dept 

8.. Rochester apoio Inc., Box 199 

hester 1 

8 BEAUTIFUL ‘Double Size pictures and 

ll developed 30c hour service. Free 

ilers. Pacific Photo Service, Box 

nm Francisco, Calif 
| ENLARGEMENTS 5x7 i5c. 8x10 25¢ 

lossy or dull. Gorgeously oil colored 50c 

lis developed and printed 25c. L & R. 

. O. Box 1476. Milwaukee. Wisconsin 

2 BEAUTIFUL Hi-Gloss prints each good 

ative and enlarging coupon with each 
Bs: 8 exposure roll developed 28c. Owl- 


oto Co.. Weatherford. Oklahoma 





5 MOTION PICTURES, 
SOUND EQUIPMENT 


BEAUTIFUL Kodachrome Slide and 
ts 25c. Slide Supply Service. 3111 West 
scarawas. Canton. Ohio 


“BASS says! 38 years of leadership 
Means satisfaction to you! Finest equip- 
Ment. 8 and 16mm. sound cameras. sound 

bjectors. Bass buys ‘em. sells ‘em. trades 

Satisfaction always guaranteed or 
r money back! Bass Camera Company 

pt. A. 179 W. Madison St.. Chicago 2 

KODAK Super-X Movie Film at Give 

ay Prices! Gov't. Surplus but Good as 

ld! Tested and fully guaranteed. 16mm 

$2.95; 50° Magazine $2.50; 8 mm 25 
uble 8 $1.65. Processing included. Stock 
for Summer Shootin’! Fotoshop. Room 

18 E. 42nd St.. New York City 17 


MOVIE Film_at savings 
ak Super Tested 
aranteed! $2.95; 50 ft 
Agazine. $2.50; Double 8mm 25 ft. $1.65 
Super XX. 50c add'l. each roll. Free Proc- 
essing Fast Service. Photo Surplus Sales 
Box Ki2. 12 Duane St., New York City 


MOVIE Film Processing—Finest Auto- 
matic Machine Processing. 6mm. 16mm 
48 hour service. Also duplicating. editing 
titling. other lab. services. Send for list of 
prices. Fotoshop Inc., Room 171, 18 
42nd Street. New York City 17 


LEARN movie projection 
Pree Catalog. Theatre School 


Tremendous 
Stock 


Management 
Elmira. N.Y 
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ELECTRIC Movie Cameras 16mm 
Army GSAP original condition. Value 
$200. Complete with [/3.5 lens New $32 

Used $19.50. Accessories available for home 
conversion. Free literature. Completely 
converted Lektro. 16mm ady-To-Oper- 
ate $59.50 Guaranteed. Magazine film for 
same. $2.50. includes processing. Fotoshop 
Room 147, 18 E. 42nd St.. New York City 17. 


8-16MM Silent-sound films. Complete 
rental library. All latest subjects. Free 
catalogue. (sample film 10c). Garden Film 
317 West 50th. New York 19 


SAVE $30.00 ay party ae stamp for de- 
tails. Bonnie's Club. 422 Haven Ave- 
nue. Hamilton. Ohio an 


HOLLYWOOD films. Color sample. $1.00 
(refunded). Catalogs 10c (refunded). Stone, 
Lunenburg 10. Mass. 


SOMETHING New in 2 x 2! 100 New 
original art slides, full frame. Ansco color 
never before offered! Mounted slides! 10 
for $4.50; 20 for $8.50; 30 for $12.50; 40 
for $15.50. No C.O.D.'s. All orders shipped 
postpaid. Benefit Corporation. 3807 B Ben- 
efit St.. Baltimore 24. Md 


BENEFIT'S Strip-O-Slides. now avail- 
able. Needed by every artist. 25 art stud- 
jes in life-like color. on 35mm Film Strip 
complete with 25 readymounts. Only $2.95 
postpaid. (Add i10c for first class mail!) 
Series 1. 2. 3. 4 now available. Extra spe- 
cial viewer for $1.50 when ordered with 
Strip-O-Slides. Benefit Corporation. 3807-X 
Benefit St.. Baltimore 24. d. 


GUARANTEED Super X reversible pan- 
chromatic 16mm surplus film! 6-100 foot 
rolls ready for camera $8.10! Bulk. 600 
feet. $5.00' Processing available. Filmcraft 
47th & Holly. Kansas City 2. Missouri 


SOUND features shipped. rental $3.95. 
1.600° shorts. $2. Free catalog. National 
a Service. 71 Dey Street. New York 

ty 


ART Film and art subjects; Get them 
all from Benefit. Be first with the best 
Our special bulletins inform you of all 
new subjects immediately on release. Write 
now for free catalogue of over 100 8mm 
and 16mm subjects now in stock. Illus- 
trated folder of fifty glamorous poses by 
Bruno now available. Send for your free 
copy today. Benefit Corp., 3807 G Benefit 
x Baltimore 24. Md 


' PARTY films 8mm-iémm latest Holly- 
wood productions. Send for free lists. Va- 
rieties. 747B No. La Cienega Blvd 
Angeles 46. California 


Ls — ae 8mm. 16mm movies. cata- 
log free. Fine Arts Productions. Box 
2084-K. San Antonio 6. Texas 

UNUSUAL 8-16mm. film subjects. Art 
slides. Films exchanged. Big catalog with 
sample film. 25c; refunded first order. Na- 
tional Film Supply. Broadway Sta. (E) 
Toledo 9. Ohio 

ART Movies 100 ft. MM—$5.50. 100 ft 
16MM-—-$6.00. Pree list. Camera Place. 3707 
Eastern Avenue-PSM. Baltimore 24. Md 


“THE Grand Canyon" in Kodachrome! 
8mm.. 50 ft.. $6.50. 16mm.. 100 ft.. $13.00 
8mm. BW.. $1.75. 16mm. BW.. $3.50. Cata- 
log of national parks. glamour. travel 
movies in Kodachrome. 25c. World In 
Color Producvions. Elmira. N. Y¥ 

BRAND new i6mm sound projectors 
$129.50. Send 10c for 1948 photographic 
catalogue. Sterling's. 679 Northampton 
Easton. Pennsylvania 


FREE movie list. Superior Film Service. 
Box 713. Troy. N. Y. 

MOVIES—8-16mm 
rare. cold, or indifferent; 
Free lists. AeroTraders 
Used Equipment bought nar WP 

ART model films 16mm rentals exclu- 
sively. adults list. Enclose stamp. Revere 
Pilms. Box 1051. Detroit 31. Mich 


PROCESS own movie film. Pree litera- 
ture. Duro Products 1519 N. Eggert, Buf- 
falo 21. N 

FREE. Movie catalog; sample films. 10c 
Goodwill Company. Jackson. Tennessee 

BUCCANEER new universal’s 35mm 
camera with f 3.5 coated lens. List $65.00 
Special $54.00. Dan's Service. 411 Redgate 
Avenue-5, Norfolk 7, Va 


silent and sound 
Adams B7. Mass 





| examination. . 
| ter of Music, ate PS. S. Alexandria. Los 


| Music Masters. 





| Accelerated 
| developed many hits for new writers. Our 


EXCLUSIVE movies. glamour films, pro- 
jectors. Free catalog. Home Pix, 1674 
Broadway. New York 19 

IMMEDIATE delivery of 16mm _ Sound 
projectors. Large stock of Castle, Official 
Nu-Art and Pictorial films. Soundies 
Comedies, 16mm Ansco color film. Used 
8mm. 16mm Sound. List Titlers, Splicers 
Editors. Rewinders. (Home Movies, 41 
South Fourth Street. Allentown. Penna.) 


FPILM—Free processing 100 ft. 16mm 





| Weston 12 $3.25. Weston 24 $4.90. Weston 
| 64 $4.95. 25 ft 


double 8mm. Weston 12 
$1.50. Weston 24 $1.89. Weston 64 $1.99 
Pree Circulars. Promader Genera. Daven- 
port 5. Iowa. 
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MUSIC, 
MUSICAL INSTRUMENTS 
“BARGAINS. H Harmonicas instruments 
catalog 25 cents. Musician's Shop. 2 E 
Centre. Baltimore 2. Maryland. 


MUSICAL movements. $2.00 Free photo 
Pevar's. 4218 Viola. Philadelphia 4. Pa 


53 SONG WRITERS 
POEMS Wanted | to be be set to music. ” Pree 
McNeil, Mas- 





Angeles. California ~ 
SONGWRITERS. Songs Published 
Monthly. Advance Royalty. Send your 
songs or poems t for our exciting 
Hollywood Tunesmiths, Do 10F-C, 

1537 N. Vine, Hollywood 28, 


SONGW: id Pc 





RITERS: Send = for Free 
Examination and Outstanding offer. United 
Music. 116. Salem, Indiana 

$1.200.00 PAID Yearly to new song- 
writers. Opportunity for publication and 
advance royalty. No charge for melodies 
Records. lead sheets furnished. Send song 
material now for free examination. Get de- 
tails. Cinema Song Company, Dept. B-60 
Beverly Hills. California 

POEMS Wanted For Musical Setting 
Send poem for free examination. Pive Star 
646 Beacon Bidg.. Boston 

POEMS wanted for musical setting. Send 
Poem for immediate consideration. Hamann 
Sesvens, 626 Manhattan Bidg.. Milwaukee. 

isc 


SONG WRITERS—Protect your songs. Get 
the facts first. Free booklet, attractive 
offer. Song Service, 331-J West 46th..N. Y¥ 

SONG-Poems, titles wanted. Outst: 
ing proposition. jal Service (P), 
Kenilworth Ave.. Berwyn. Ul. > 

SONGWRITERS’ Attention! The amaz- 
ing demand for phonograph records pre- 
sents an ee you cannot ignore 

y Juke boxes. records have 


and- 
2115 


hit composers will collaborate with poem 
writers on percentage basis. This month 
Recola Recording Company. Hollywood 
28. Calif, 

EST outstanding music 
Len-Tex Studios. Leonard 


Names — addresses — 


“writin, 
3, Texas 


Song - 


HON 
offer 
VALUABLE! 
writers—details—Popular, Box 927. At- 
lanta. Georgia. 





SA RADIOS, SUPPLIES 
& EQU IPMENT 


“MAKE Simple, Les 2 Batteryless, 
Distance-Getting jos, Crysta! 
and illustrated instructions 25c postpaid 
Allen. 427-S, Clinton. Mo 

U.S. Signal Corps —— Ear- 
phones $1.00. Radio Service men and ex- 
perimenters send stamp for our giant radio 
catalogue. Save dollars. United Radio Co 
(100-V) Newark 1. N. J 

FIX any radio. Amazing new instrument 
locates radio troubles double quick. Sim- 
ple instructions show you how. Thousands 
in_ use. Write today for 24 page booklet 
The Inside Story." Feiler Engineering 
Co.. 945 George St.. Dept. PS. Chicago 5 
Illinois 

RADIOMEN. Servicemen, beginners 
Make more money. easily. quickly. $250 
weekly possible. We show you how. Infor- 
mation free. Merit Products. 216-32H 
132nd Avenue, Springfield Gardens 13 
New York 
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= PAGE plans ‘18 Crystal sets’ (SW 

5800 miles). including ‘‘Radio- 

builder’ *"—25c. Laboratories. Eye-t. San 
Carlos. California. 

SURPLUS B C 1206 Beacon "Receivers 
$4.95. Tubes 90 day guarantee A y3-4 
49c. 12 8 Aé 7—12 S Q 7-25 L és Le 
39/44—54c eeeh'>y tin 25 Z 6 

—26—58e. 6 J 7-6 S K ya AE ay 
7A 7—7 B 6—7 H 7 69c 6L 6—98c. Min. 
Order en. Kay Electronics Co.. Box 25, 
Hollis N. 

MAKE —ay for “erystal “radios. Free 
instructions. Radio Leader. La Verne 6, 
California, 

FREE radio and television catalog! 
Money saving prices on radios, hard-to- 
get-parts. record changers. wire and disc 
recorders. amplifier systems, tubes, books. 
amateur and test equipment. Write today! 
Radionic Equipment Co., Dept. 158, 170 
Nassau Street. New York 7. N. Y. 


56 BUSINESS OPPORTUNITIES 





$25 WEEKLY working two hours daily. 
No canvassing. No Manufacturing. Lycke, 
Box 2471. Cleveland 12. Ohio 

RECAST old batteries into new. Latest 
achievements, Battery Laboratories, Min- 
neapolis. 

SPECIALTY Manufacturing, the bis 
money business that can be operated any- 
where, start on a very small capital; we 
supply dependable formulas and complete 
instructions; get interesting Free booklet, 
‘‘Money-making Opportunities in Specialty 
eee. Howard Robinson. Ph. G., 
1300-B S. Ohio St., Sedalia. Mo. _ 

137 PLANS to make money local. 
order. Particulars free. Elite Co.,. 
Grand St.. N. ¥. 

~ GOOD Paying Business Siivering mir- 
rors, plating autoparts, reflectors, bicycles, 
bathroom fixtures. etc.. by late methods. 
No tanks or !, required, outfit furnished. 
Free Book) unmetal Co., Ave. E, De- 


|. mail 
220-A 





catur. eilinols 

“TRAVEL anywhere anytime Earn $85.00 
week up. Be your own boss. No experience 
necessary. Less than $5.00 investment re- 
quired. Literature free. Traveler, La Grange 
2. Indiana. tas? 

OPERATE profitable mail order business. 
Write Walter —_— 4159-B East 112th, 
Cleveland 5. Oh 


NO selling. —y vendors, amazing 
profits. details Free. Factory | atom 
Corp.. 622 Diversey, Chicago. 


SELL Greeting Cards. any Signs 
Novelties. Books! Large Profits! Catalog 
Pree! Elfco. 434 North Wells Street. 
Chicago 10 el 

“VENDING Machines earn big money! 
An investment as low as $10.50 will start 
you in this fascinating. profitable business 
that can lead you to the road of success 
and independence. Routes can be estab- 
lished and operated in either full or spare 
time with no experience needed. Write for 
full details and our free catalog illustrat- 
ing our nut, candy. gum and stamp ven- 
dors; also slot machines. amusement 
games. etc. Parkway Machine Corporation 
623 W. North Avenue. Dept. 9. Baltimore 
17, Maryland 

ENVELOPES addressed accurately. rea- 
sonably. Fast ge We have capable ad- 
dressers in your city. Glenway System 
5713-Z Euclid Cleveland 3. Ohio. 


“MAKE money sharpening saws at home 
on electric machine. No experience neces- 
sary. Hardware dealers act as your agents 
to secure work. Send for Free Book “‘Inde- 
pendence After 40°’ shows complete plan 
for starting in spare time. Foley Mig. Co., 
48 Foley Bidg.. Minneapolis 18, Minn. 

NATURAL molding latex. Extra thick. 
Free Sample. W. Wooley, 115-B Donald, 
Peoria. Lilinois 

A PACTORY in your home garage! Mfg. 
and sales rights. mechanics’ waterless 
hand cleaner. $500-$800 monthly. No spe- 
cial equipment necessary. Western Air- 
craft Mig.. Dept. G. Los Angeles 6, Calif. 

AGENT or exclusive distributor for ciga- 
rette lighter mig. MacGregor. Tahoe Val- 
ley. Calif >. 

START in Business for Yourself. Postal 
brings free details. Attaway. Box 173, Sta- 
tion A, Atlanta, Georgia. 

















HOME Business making statuettes, 
plaques, artificial marble flooring. rubber 
molds, metallizing baby shoes. Amazing 
profits. Folder free. Creative. 236-M. Win- 
netka. Illinois. 

SELECTED Business plans. Office-Mail 
order-New Edition. Particulars free. Flasco 
Sales, 2505G 150 St., Flushing. L. I.. N. ¥ 

LIQUID Rubber for making flexible 
molds. Cast novelties. Sample bottle 25c, 
free literature. Chaney, 1130 E. 16th St., 
Jacksonville 6, Fla. 

COLORGLAZED Concrete Pottery made 
without molds. Patented method. Cemetery 
products, novelties, tiles. Basement leak- 
sealing. Money-making projects. Booklet. 
details free. Men only. National Potteries. 
Grand Rapids. Minnesota 


IF you work in a factory or shop. you 
are passing up the opportunity of a life- 
time to build a steady Extra Income by 
selling subscriptions to Popular Science 
Monthly to your fellow employees. For free 
kit and complete instructions write on a 
postcard to—Manager of Agents, Dept. 
A148. Popular Science Publishing Co., Inc., 
353 4th Ave.. New York 10. 


LOS ANGELES firms employing 50 or 
more persons; executives’ names, $1.00. 
Scientific Service, 102642 West 9th Street, 
Los Angeles 15. California “ee 


3% OF PROFITS brought me independ- 
ence? I'll tell you how. Profitable spare- 
time home business for men and women. 
Perfume make it yourself. Directions free 
Write today. ‘‘International.’’ 6347 Parnell 
S-25. Chicago 21, Illinois 

OWN mirror shop. Resilver mirrors. 
Glass sign making. Electroplating. Supply 
prices. John Sprinkle V90. Marion. Indiana. 

MAKE $5.000 or more a year in adver- 
tising. Be your own No experience 
necessary. Learn how Write N.A. Adver- 
tising. La Grange 6. Indiana. 

TRADE Magazines help you get ahead. 
Latest copies every trade, 








usiness or in- 
terest for only few cents each. Write today 
for Free price list. Commercial Engraving 
Publishing Co., — North Ritter, Indian- 
apolis 19. India’ 


REAL money oo opportunity mak- 
ing Interlocking Concrete building blocks. 
Rex Products Co.. Dept. 21. Piqua. Ohio 


BRONZING baby shoes is big business. 
Start your own business for $3.95—every- 
thing furnished. Metalsealed, Box 
Wichita, Kans. 

BIG Bargains for big profits. Over 100 
sensational wholesale values. Men's used 
suits $2.00, pants 35c, topcoats $1.25. over- 
coats $2.00. shoes 20c. Experience unneces- 
sary. Pree onan. Superior, 1250-B Jef- 
terse. Chicago 7 so a ee Se 

AKE durable plastic—ic pound. At- 
wanton Walls. floors, mantels. roofs. Bays 
Laboratory. 327 S.E. 46, Oklahoma City 9. 

MAKE Rubber stamps. metalize baby 
shoes. silver mirrors. Make plaster Novel- 
ties. Catalogue of ‘‘20 ideas’’ Free. Uni- 
versal, Box 1076-B. Peoria 

METALIZING Baby shoes. exsily learned. 
Free details. Houghton. 8 ld4t. Vernon, 
Charlestown 29. Mass. 

SELL Luxury perfumes for profits and 
repeats. Generous samples $1.00, deduct- 
ible first order. ward Lawson, 9-21 
Joiner St.. St. Augustine. Florida. 

OU make them, we sell them! New 
liquid plastic makes many items. Terrific 
Demand! Earn minimum of $50.00 per 
week at home. No experience or machinery 
required. We supply raw materials and in- 
struction. Write  Travaco_ Laboratories, 
P. O. Box 1883, Bost . Mass. 


QUICK Money! ‘Repairing Car Batter- 
ies.'" At home! Easy too! Write. Battery- 
man. Grand Junction 1, Colorado. 

SELL office supplies by mail. at 
business makes good profits. Details free. 
Glenn Snyder. 5-P Spring. Beachwood. 
New Jersey. 

POPCORN Machines, Potato Chip out- 
fits. Long Eakins Co., 4863 Hi St.. Spring- 
field. Ohio 

“‘METALLIZE baby shoes. Excellent prof- 
its. New system assures success. Free de- 
tails. Treasures Forever, 89-B Henry Ave., 
Lynn, Mass. 











LIQUID Marble—make in any_ color. 
Soundproof plastic flooring. Flexible 
molds. Cast novelties. plaques. statuary. 
Big Money—your own business. Catalog 
free. Write— —— Products, 88-B8A Broad 
Street. Boston 10, Mass. 

LEARN Piano Tuning. Repairing. at 
home. Tremendous field! Piano parts. tools 
furnished. Established 1935. Empire School 
of Piano Tuning. 606-A East University 
Ave.. Champaign. Ill. 


1000‘ FIT 








PROFIT selling Snake Orchids. 
Devour live insects. Enterprises—B, To- 
ronto 12. Canada 


OPERATE while you wait studio. Easy 
to learn. Cameras. Direct positive photo 
supplies. Millman, 1094 Flatbush Ave., 
Brooklyn. N. ¥ 

“FIX Cracked Batteries’! Easy! Big 
profits! Cement $1.00 can! Free details! 
Stevens. Grand Junction 1, Colorado 


MAKE money making new greaseless 
doughnuts at home on electric machine. 
Wholesale to grocers, drug stores, —-. 
hamburger shops. Send for free rec 
and plans. S. Ray Company. 3605 South 13 15 








Ave.. Minneapolis 7. Minnesota 


INCOME from local information. No 
selling. Neher Company. La Verne 6. Calif. 


GOLDEN Opportunity. “How to Estab- 
lish and Operate A Successful Mai: Order 
Business."’ Free information. Palmer Pub- 
lications. 4219-D Southwest Marigold. 
Portland 1. Oregon 


BY now you must have heard of Colorado 
and Wyoming fabulous oil boom—Over- 
ight riches possible on $100.00 or so— 
maybe $5,000.00. $10.000.00. and more. 
Quick details without obligation free. 
Dyer—P.S.. 1835 Champa. Denver, Colo. 


MONEY for you in your own business. 
Many surprising opportunities. Free infor- 
‘mation. Empire. Box 1340-B. St. Louis, Mo. 


HOME Mail business offers security— 
Success! Start small—build trom profits. 
No experience necessary. fact folder free. 
Write Beier'’s, 837-R Hoffert, Bethlehem, 
Pennsylvania. 

GOLDEN Opportunity own operate 
wholesale distributing and service busi- 
nesses. Ready and lucrative market year 
around. Protected territory. Employ oth- 
ers. No canvassing. Fast promotional and 
advertising method proven. $1500 invest- 
ment required for electrically operated 
equipment and supplies. Distribute mer- 
chandise to stores large and small. Write 
Hinson Company. Richmond. Indiana. 


RAZOR Blade ‘vending | machines—John 
Smart. 626 Evans. Newark. Ohio. 


MOLD- Makers, Air-Cure concentrated 
latex. Lowest prices. Major Chemical Co., 
131 Inman Street. Cambridge. Mass 


WOULD you pay 3°%—first $350 made? 
Coloz-illustrated book ‘505 Odd, Success- 
ful Enterprises"’ ! Some offer occa- 
sional ‘“‘day off. Work home. Expect 
something ¢ odd! Pacific, Oceanside, Calif. 

“HOW to establish your own successful 
Mail-Order business.’’ First time at $2.00 
prepaid. Ray-Mar Co., 4501 Oakmont St. 
Philadelpaia 36. Pa 

EARNING less than $200 weekly? It’s 
your fault! Distribute approved Simplified 
Bookkeeping & tax systems to small stores. 
Includes preparation Income and Esti- 
mated tax returns. Large profits. Leads 
State background. NAS. Dept. PS-2. 5225 
Hollywood Blvd., Los Angeles 27, Calif 

TREMENDOUS profits in —— Com- 
plete instructions, formulas $1 
267, Duxbury. Mass. 

MAILING postcards selling repeat mer- 
chandise is profitable. Everything sup- 
plied. Details free. Gordon Publishers, 
Box 23, Pawtucket. R. I. 

MAIL order business your opportunity. 
“How To Build Your Own Mail Order 
Business."’ Beginner's idea-book tells how. 
Quarter. postpaid. Satisfaction warranted. 
Gilchrist. 622-S, Mass. Ave., N.E., Wash- 
ington 2 Cc 

EXTRA dollars or a good living with 
your typewriter. New. exclusive opportun- 
ity. Never before offered. Get details now, 
Schroder, 221 Bush, Covington 2, Ky. 
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OPERATE Mail Order Business. Splen- 
| copectanits Write A. C. R.. Box 728 
ver 


NEW method of casting metal toys and 
novelties opens opportunity for full 
spare time business and profits. Latest 
1948 scale model autos. original ashtrays 
savings banks. water pistols. etc. easily 
cast with bronze moulds. Big whole- 
sale and chain store Xmas orders now 
being placed keep manufacturers busy. No 
experience or special place necessary 
Write for details and illustrations of pat- 
terns needed. Metal Cast Products Co 
Dept. E. 1696 Boston Road. New York 
oN Y 


SELL!! Balloons 
chandise. Carleton 
Texas City. Texas 


GET Hundreds Money Making Deals 
business ideas. plans and manufacturing 
Amazing folio free. Austin Mail Service 
5538 Lexington. Chicago Ul 


ELECTROPLATE on leather. plastics or 
metal. Instructions $1.50. Four ampere 
plating unit with instructions $19.95 
Eight ampere unit $29.95. Kissel Electric 
Products. 431 Sherman. Galion. Ohio 

BRONZED Baby shoe mountings and 
supplies. All metal bronze bookends. pic- 
ture frames. ashtrays. etc. Onyx ashtrays 
desk sets. placques. Hardening solution 
30-amp plating rectifiers with powerstat 
control. $85.00 eared motors for agita- 
tion $20.00. Lead lined tanks. Write for 
list. Hollywood Bronz Supply. Dept. & 
1770 N. Vermont. Hollywood 27, Calif 

HOW and where to obtain capital. Par- 
ticulars free. Star Service. Wapakoneta 
Ohio 

SELL 


Specialty Mer- 
Distributors 


Cor bs 
Huuse 


paints for established 
manutfacturer Exclusive territories good 
year-round earnings. [:ctory cooperation 
No capital or experience needed Write 
Standard Industrial Products. Inc.. Dept 
PS-1. Evansville 4. Indiana 
REUPHOLSTER Your own car or oper- 
ate upholstery shop. Complete auto up- 
holstery instruction manual 
Order. C.O.D. Pirst Upholstery 
3439 Michigan Ave.. Chicago. Ill 
ALL kinds American. Swiss watches 
new and used: retail $3.65-—-$345.00; profit 
33's"> up; show our catalogue. get orders 
Brookings. B-CH1975. Little Rock. Ark 
FREE Folio—400 Money Making deals 
Business plans. Schemes. Formulas. For- 
mico Prod.. Box 572. Dayton. Ohio 
RUBACREAM! Natural Rubber Latex 
Makes molds quicker! Thicker! Free Sam- 
ple convinces! Casteraft Studios. 509-5 
Fifth Avenue. New York 17 

BABY Shoes preserved. Formulas. In- 
structions $1.00. Supplies & Bases. Novelty 
Bronzing. Box 56. Hyde Park 35. Mass. 
$46 FROM Square Foot Plywood; Jigsaw 
necessary. Write; Woodart. Bridgewater 
Massachusetts 

I MAKE big money in the mail-order 
business. You can do the same at home 
with copyrighted system. Write me. I'll 
tell you how. F. Little. Rad #1. Glen- 
shaw. Pa 

MONEYMAKERS! 300 are in 40.000 
word book. 25 Moneymaking Secrets 
Exposed 50c. Satisfaction guaranteed! 
Publications. 2618-PH Ellendale. Los An- 
geles 7 

$10.00-$20.00 WEEKLY 
canvassing. Pree literature 
Cleveland 3. Ohio 
RUBBER: White 
ica's finest flexible 
Extra heavy viscosity! 
for home. classroom. or industry. Only 
$7.95 per gallon. $2.95 per quart. and $1.00 
per half-pint sample. Parcel post prepaid! 
Plastercraft Supply Company. 3051 St 
Clair Ave Ohio 


57 MONEY MAKING 
OPPORTU NITIES 


DETECTIVES Earn Big Money. Experi- 
ence unnecessary. Particulars free Wag- 
oner, P-125, West 86th. N. Y.. N. ¥ 

EARN several thousand yearly handling 
advertising pens. Permanent. Arrow Press 
(Dept. 8S). Box 933. Buffalo. N. Y 


quality 


Service 


spare time. No 
Teepee Co 


liquid rubber! Amer- 
molding rubber! New! 
Quiek drying! Ideal 


Cleveland 14 
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$2.00 Money | 





21 MONEYMAKING ry ay apole pop- 
corn formulas. Send $1 We can 
supply equipment for a cating very profit- 
able popcorn. candy floss business at little 
cost. Concession Supply. Dept Sta 
“B.”* Toledo. Ohio 

SHELLCRAFT! 
jewelry. Income - or - Hobby! Large illus- 
trated catalog! Supplies. instructions. 10c 
Postage (Buy Direct From Manufacturer) 
Pace’s. Box 279-S. Bradenton. Florida 


IF you work in a factory or shop. you 


are passing up the opportunity of a life- | 
to build a steady Extra Income by | 


time 
selling subscriptions to Popular Science 
Monthly to your fellow employees. For free 
kit and complete instructions write on a 
postcard to-—-Manager of Agents. Dept 
A148. Popular Science Publishing Co.. Inc 
353 4th Ave.. New York 10. N S 
. Cash . Homes . . . Free to 

contest winners! Win your share 
with our contest aids. $1.00 brings Prize 
Contests Bulletin. Winning answers. entry 
blanks Literature free. Prize Contests 
Company. Station ‘‘P."’ Dept. 12-P. Brook- 
lyn 12. New York 

HOW to address envelopes for profit. 10c 
and stamp. Cy. 2233 Easjern Av.. Indian- 
apolis 18. Ind 

WIN contest money. General Contest 
Magazine gives hundreds of tips. Lists cur- 
rent contests and rules. Sample 25c. Gen- 
eral Contests. 1608-A East Sth. Duluth 
Minn 

START your own business! Big money 
manufacturing novelties. plaques. statu- 
ary. Free catalog. Write Bing Products. 
6§8-B8B Broad Street. Boston 10. Mass 

MAKE Money making Honey. Formula 
$2.00. S. Sumerville. Hazel. Butler. Pa 

LEARN to make seashell jewelry. pens 
earrings. hair ornaments. novelties. De- 
sign and instruction book free with $2.00 
and $5.00 kits. Also artificial flower sup- 
plies. Herbert Dimond Co Box 4619 
Miami 31. Florida 

YOUR Telephone can make you money! 
New development. Substantial possibili- 
ties. No stock or selling! Investigate now! 
Information. $1.00. Prancis. 4638-B North- 
east 34. Portland. Oregon 

EARN Money evenings. copying and du- 
plicating comic cartoons for advertisers 
Adservice 2. Argyle. Wisconsin 

MAKE. geil. proven sellers exotic novel- 
ties. Sample instruction. Burton. Pinnil- 
las Park. Fla 

WOULD You pay 3% 
Color-illustrated book “ 
ful Enterprises’’ free. 
odd! Pacific. Oceanside 

PRIZE Contest 
wards. Enclose 3c stam 
test Bulletin. Box 2685-S. Miami 31 

DON'T take orders from anybody! 
your own boss with help of big new book 
How To Start Your n Business.’ 60 
fields covered. Money back if it doesn't 
help you! Send $1.98 to Foremost Books 
Dept. PS-88C. 353 4th Ave.. New York 
10 Y 


CA 
lucky 


—first $350 made? 
505 id. Success- 
Expect something 
California 

Pans Reap Rich Re- 
National Con- 


Fla 


CASH In on big demand with your own | 


Electroplating business! Big 256 page il- 
lustrated book ‘‘Electroplating’’ tells how 
Send $2.49 to Popular Science. Dept 
353 4th Ave.. New York 10. N. Y¥ 
faction or refund guarantee 

MERCHANT seamen earn big pay. Com- 
plete information how these jobs are se- 
cured $1.00. O. Coffee. Box 844. Sta. H 
Los Angeles 

WIN Contest money. send 25c guaranteed 
instructions for writing winning answers 
Winacontest. 22 Westlake Ave.. Auburn 
New York 


58 FORMULAS, PLANS, ETC. 


FPORMULAS for twenty-five useful prod- 
ucts. One Dollar. Chemist. Box 274. West 
De Pere. Wisconsin 

OPPORTUNITIES! Catalog describing 
200 Helpful Formula Money-Making 

Air-mailed throughout world for 
stamps. Adams-Brown. Boston 67. Mass 

FORMULAS—All kinds. Latest products 
Literature free. Kemico. Park Ridge 15 
Illinois 


88C 
Satis- 





Make beautiful seashell | 





400 MONEY Making Deals. Formulas 
Mig. secrets. Tips. Folio ee. Formico- 
NA. Box 572. Dayton. Ohio, 

TED formulas Interesting descrip- 
tie sooniet free. Pont. Box 635-PS,. Terre 
Haute. Indiana 

10.000 FORMULAS and 
Free literature. Stillmans 
Ave.. Brooklyn 3. N. ¥ 

DYES. Soaps 
cleaning fluids 


trade secrets 
555 Kingston 
Detergents Dentifrices 
bleaches. polishes. adhe- 
sives. cosmetics. 1.001 other formulas in 

book. Save money—make money! 
Order “Book of Formulas’’ C.O.D. or send 
$1.49 to Popular Science. Dept. 88C. 353 
4th Ave.. New York 10. N. ¥ 


59 PLASTICS 


PLASTIC—Sheets, Rods, Tubes, etc 
Free List. Plastic Supply Co., 2618 St. 
Louis Avenue. St. Louis 6. Mo 


LUCITE veapiates All size shew? Cost 
square foot (12" x 12”) 1/16" 90c; '9” $1.16; 
3,16" $1.43; '4 $1.68: 5/16" 2 60. "include 
10 postage. Almac Plastics, 230 Fifth 
Ave... N.Y. 1.N.¥ 
SUMMER Special. 1 each 6 x 12” 
Masked Plexiglas Sheet. 1/16". 's”. 3/16" 
',” $3.00 Postpaid. Free Listings. Craft 
Plastics. Somerville 1. New Jersey 
BOOK.-Illustrated. Pabricattng. forming 
Lucite. Simplified methods. projects. $1.00 
P.P. Ideas-D. 11379 Ventura. North Holly- 
wood. Calif 
INTERNAL Carved 
goldfish, butterflies. etc 
or Daisy costume jewelry sets. $1.50 less 
findings. Also gifts and novelties. Crystal 
Ploral Novelty Co.. Somerville, New Jersey 
LUCITE. Plexiglas. bakelite. acetate 
sheets. rods. tubes; clear. colored. Internal 
carving blocks. dyes. cements. Free price 
list. Martin Plastics Co.. 68 Arcade Bidg 
Providence. R. I 


60 CHEMICALS AND APPARATUS 


“LEARN Chemistry at home, from the 
House of Winn. Home of Supplies for stu- 
dent Chemists. New idea chemical and 
apparatus outfits for Home Experimenting 
Photographic Scales Semi-Professiona! 
Microscopes and accessories. Send 15c for 
retail catalogue. Established 1931. John H 
nn aa West 23rd Street. New York 
11 





swans, bluebirds 
pins. $1.50. Rose 





INTERESTING Catalogue Rare Ele- 
ments. Chemicals small quantities. proc- 
esses. Dime refunded first order jicar 
Laboratories. Established 1916. Guerne- 
ville. California 

NEW Laboratory supply catalog of chem- 
icals and apparatus. Contains many thou- 
sands of items with illustrations. Send 25c 
Standard Science Supply Company. 1232 N 
Paulina St.. Chicago 22. Illinois 


HANDBOOK for Chemica! Experiment- 
ers. Hundreds of Experiments; Illustrated 
Experiment Booklet. 15c. Supply Cat- 
alog. 5c. Reading Scientific Co., Reading 
Penna 
FREE catalog 
biology physics 
Evanston. Illinois 
TERRIFIC bargains in chemical labora- 
tory apparatus—Catalogue 10c. Ross 
tion B. 68 West Broadway. New York. N Y. 


CHEMICALS and apparatus for indus- 
trial. analytical. and private laboratories 
Catalog 10c. Dept. M-26. Biological Supply 
Co.. 1176 Mt. Hope Ave.. Rochester 7. N. ¥ 

CHEMICALS. ounce quantities. appara- 
tus. catalog 10c. Fleischer's Laboratories 
Everett 49. Mass 


61 HELP WANTED 


IF you work in a factory or shop. you 
are passing up the opportunity of a life- 
time to build a steady Extra Income by 
selling subscriptions to Popular Science 
Monthly to your fellow employees. For free 
kit and complete instructions write on a 
postcard to-—-Manager of Agents, Dept 
A148. Popular Science Publishing Co.. Inc 
353 4th Ave.. New York 10. N. ¥ 


EARN up to $520 month part or full 
time keeping books for small firms. Sim- 
plified system. Write Tax-Saver System 
Dept. B. Ft. Worth, Texas 


mineralogy 
Laboratories 


Chemistry 
Tracey 
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FOREIGN Employment? July directory 
sont forms and bulletin 39-B. $1.00 
r C.O.D. Foreign Service Institute, Box 
3934- A. Miami 24. Fila. 


62 AGENTS WANTED 


GOooD Paying Business Silvering mir- 
rors, plating autoparts, reflectors, bicycles, 
bathroom fixtures. etc.. by late method. No 
tanks or shop required, outfit furnished. 
Free Booklet. Gunmetal Co., Ave. G, De- 
catur. Illinois 

EXCELLENT Sideline for printing and 
advertising salesmen. Decalcomania name 
plates in small quantities. Great demand 

Iso. make money with our line of Auto- 
mobile Initials and Sign Letters. Free 
Samples. “‘Ralco”. XL-Roxbury, Boston 
19. Mass. 

AGENTS—300% profit selling genuine 
gold window letters; stores and offices. Free 
samples. Metallic Letter Co., 437 N. Clark. 
Chicago 

JOBS Open In Selling! Send name. ad- 
dress for Free copy Opportunity Magazine 
listing hundreds of companies who need 
men now. full or spare time. Experience 
not essential. Opportunity, 28 E. Jackson 
Dept. 15. Chicago 4. Ill. 

BIG Money Ley and Easily taking 
orders for complete line Personalized Ini- 
tialed Buckles. Belts. Cap Badges. 2.000 
Emblems. Past repeats. Write today. Hook- 
Past Company. Box 480-PS, noke 
Virginia 

MAKE more money selling persona! ini- 
tialed individual belts, buckles. cap 
badges. tie holders. name plates. 2.000 
emblems to choose. Big profits. whole or 
part te today—special outfit 
order Specialties. Box 1425 
Dept. 7. Providence. Rhode Island. 

SELL new. used clothing from home 
auto. store. Wholesale catalog Free. Calu- 
met Sales. 4719 Kennedy Ave.. East Chi- 
cago. Indiana. 

SALESMAN: $20 to $30 a “i easy. Sen- 
sational new Raised Letter ye Name- 
plate. beautifully framed Mahogany 
Amazing seller to homes a. offices 
etc. No deliveries. Get our tested plan. 
Write Raised Letter Metal Co.. Dept. 2278. 
Fox Bldg.. Philadelphia 3. Pa 

~ ADVERTISING book matches—Cash 
on Political campaigns—sell Union Label 
matches. Cuts for all businesses and politi- 
cal parties—-Pree powerhouse selling kit— 
low prices—protection guaranteed on re- 
peat orders—Cash commissions. Superior 
Match Co., Dept. P-88, 7530 Greenwood, 
Chicago. i 

A DRESS yours with every 3 you order 
for yourself and family. Amazing new 
bonus plan. Rs1a9. Ck Free. Harford 
Frocks, Dept. _R-91 Cincinnati, Ohio. 

CAL on friends with sensational 
Christmas Cards in handy assortments 
Sell for $1.00. Profit up to 50c. Also popu- 
lar-priced Personal Christmas ards 
Everyday assortments. Stationery. Import- 
ed Napkins Someley on yace- F yelper 
Brown, Dept. H-4. New 10, 





























AGENTS Gan, flo-glo plastic li- 
noleum finish. Acme, Box 404-PS, Mount 
Vernon, N.Y. _ 


SELL Gold embossed monogram station- 
ery. Sample free. Dunbars, Sanford. Fla 


BIG Profits selling personalized rust- 
proof ee le ~ for autos. motor- 
cycles ds waiting to 
buy Uniimited ph Generous 
samples. 3 styles (your Initials) and com- 
piete details only 50c (coin). Metalgrams. 
1945 74th St.. Brooklyn 4. N. Y. 


AMAZING Profits $25.00 for selling H+ 
$1.00 DeLuxe Xmas boxes—embossed 
and 25 for $1.00 name imprinted. Free 
samples. Ed-Brite. Dept. 8-A. 435 North 
Terrace Avenue, Mt. Vernon, New York. 


SHINE Shoes without ‘‘Polish."” New 
invention. Lightning seller. Shoes gleam 
like mirror. Samples sent on trial. Kris- 
tee 125. Akron. Ohio rattle els 


$5.00 CASH advance “commission every 
sale. 38-piece “Lady Ann" silverplate 
table service. Guaranteed quality. value 
bring sales galore. Sells for only $4.95. in- 
cluding tarnish-resistant chest. Bonus 
premiums. Write for free Outfit. Dexter 
Silver Co., 303 Fifth Ave., Dept. PS-8, 
New York. 


EARN $100 a week and more selling na- 
tionally advertised aluminumware, silver- 
ware, pressure cookers, canners and gift 
items. No investment required. Simply 
take orders, collect commissions, we do the 
rest. Complete sales kit free. Write Ury 
Co., Dept. 39C, 222 4th Ave.. New York 3. 


I'LL Put a “Shoe store Dastgess: in 
your pocket! You get everything ! We 
train you to pile big profits ” taaeuah 
exclusive factory tting jservice. Year 
"Round repeat business. You draw on 100.- 
000 pairs for men, women. ading line of 
its kind, Nationally Advertised. Write 
Sates for sample outfit! Victor 

Thomas Shoe Co., Dept. V-162, Chippewa 
Falls, Wis 


T Last! 8 Something new and sensa- 
tional in Christmas Cards. Gorgeous satin. 
velour designs never before offered. Amaz- 
ing value! Gets orders fast. Name-im- 
printed Christmas cards, 50 for $1 up. Big 
profits. 30 other qesertnenta oe to _ 
+. _ Stationery. Samp 
proval. Puro Co., 2801 Locust, A wth 
St. Louis, Mo. 


PROFITABLE fast 
specialty. Flinsen, Box 
City. Mo. 


PAST Selling line beautiful | Christmas 
= all-occasion assortments. gift wrap- 
personalized stationery. matches 
playing cards, coasters. napkins ,suest 
towels. Profits to 100%. — =p 50 


























seller household 
433-B, Kansas 


EASY money. Sell 50 all embossed 
Christmas Cards for $1.00 with name im- 
printed. Sensational new 21 card Christ- 
mas assortment sent on approval and free 
samples of all name imprinted Christmas 
cards. Lorain Art Studios. Dept. M30 
Vermilion. Ohio. 


uered Window Sign Letters. 
Large Each. New Foils. Ab- 
solutely ‘Beautiful Free Samples, Atlas, 544 
W. 79th. Chicago 20. 


EARN Big Money Year ‘round. Be a 
one-person-department-store. Take orders 
for shirts, ties. hosiery. lingerie. House- 
hold linens. ete. For information Corpo- 
rative Merchandisers , ae PS5, 110 West 
34th Street, N.¥.C 


$1.00 STARTS you ‘ business. Sell lined 
ties, 100° wool interlining. Costs you only 
$7.00 per dozen. you make $5.00 dozen. 
Send $1.00 for special introductory offer 
two ties. Catalog complete line Free. Phil- 
ip’s Neckwear 22nd St.. Dept. 
P-25. New York 10. 


~ REAL Live Mexican jemping beans. 18 
-25e, 1 1.00, 500—$3.00 $5.00 
J_J. Frank, 525 Palm, Rockford 3, Illinois 


BIG Money. Sell friends. others, exclu- 
sive Christmas card assortments = 4 
able elsewhere. Profits to 100% 

free ples exclusive 50 and "25 
for $1.00 name imprinted Christmas cards 
with Christmas and everyday assortments 
on approval. Regal Greetings. Dept. PS-3 
Hazel Park. Mich. 














BIG. easy profits to 100% selling “new, 
novel Christmas Card. gift wrapping. pan- 
orama, Christmas Carol assortments. 
Bonus. Special offers. Request free sam- 
es 50 for $1.00, Personals, silver imprint 
ine, name imprinted and floral stationery 
and feature Christmas samples on ap- 
proval. New England _Art Publishers 
North Abington 191, Mass 


AMAZING offer—$40 is yours for selling 
only 50 boxes. each containing 25 new. en- 
tirely different Deluxe Christmas cards 
with or without name imprinted. Also 50 
for $1.00 {ree samples. . boxes on ap- 
proval. Write today. costs nothing to 
try. Cheerful Card Co.. 384 White Plains. N N.Y. 


AMAZING new items for housewife. au- 
tomotive, industrial. no competition. Sol- 
vent Manufacturing Company. Holyoke. 
Mass. 

®t — blue stock signs to stores 
1000 comedy. general. religious. 
“Tx1l" cost set 6c-~—-Bells Make money. 15 
samples Ultra- — signs ‘‘7x11''—$1.00 
postpaid. L. Low 8 West Broadway 
Dept. 406. New York City 7. 


40% PROFIT. Powermowers—$99.50. | 
demand. Farm Products, M-2018. Exeele 
sior Springs. Mo 





for $1.00 pe: srened Chris 

cial offer. PWrite Senreb Co. 

Washington St.. _Srracuse: N. Y. 
SELL Sho-card signs. Proven popular- 

ity. Large at Send $1.00 for 15 sam- 

, ts Arbor, 1411 Ann Arbor, Flint 


Spe- 
eri} West 








FREE sample! Big profit Sees 
with amazing Glow-In-The-Dark House 
Numbers. switch plates. pictures, decals 
religious articles. Represent large manu- 
facturer. Madison ey 303 Fourth Ave- 
nue, New York 10. N 

GUARANTEED =e in protected ter- 
ritory. if you are now couling or intend to 
sell house-to-house. For full 1 Samp 
amazing High Shine Windsor No Rubbing 
Wax. send only 25c covering handling and 
postage. (Sells for $1.25) 
Co... Inc., Dept. P.S.-2, Hobok 

PLASTIC Christmas cards. Exclusive 
new plastic. sachet. panoramic, and carols 
Christmas assortments. Five leading 21 
card $1.00 feature assortments. Six port- 
folios of personal cards. All this plus 
America’s fastest imprint service. ree 
samples. Elmcraft Card Co., 5930 South 
Western. Chicago 36, Il. 


$25 YOURS for selling only fifty $1.00 
boxes. new exclusive different Christmas 
and all-occasion cards; a extra cash 
bonuses. Send for Champion Cheerio 21- 
card box on approvai. Free samples 6 new 
personal groups and stationery. Write 
am, Dept. 37, Pen-Brush, 154 Nassau 

ew York 7. 








NEW extra money plan. Make up to 
100% profit—-without cxperience— showing 
Christmas. every car 
wrappings. stationery. coasters 
attractive. Bonus. Special offers. Send for 
free samples 30 different name imprinted 
Christmas cards, 50 for $1.00. 25 for $1.00 
and $2.00, stationery. coasters. Christmas. 
everyday assortments on approval. 
Thomas Terry Studios. 90 Union Ave., 
Westfield. Mass. _ 

al F you work in a factory or shop 

passing up the opportunity of a "ihe: 

time to. to build a steady Extra Income by 
selling” subscriptions to Popular Science 
Monthly to your fellow employees. For 
Pree kit and complete ge gy | write 
card to—Manag of Agents 

t. Al48. Popular Scien Publishing 
Co.. Inc., 353 4th Ave.. New York 10, N. Y. 


QUICK cash. Sell friends wonder value 
name imprinted Christmas Cards 50 for 
$1.00 up to 25 for AL’ 43 sensational 
money makers. Jp to 100% profit. Bonus 
Special offers. Write for 9 Free self-selling 
sample portfolios name imprinted Christ- 
mas Cards and stationery inbow Greet- 
ing Card Co., 38 East Ist St., Dept. 18-A. 
New York 








SELL famous $3 ‘Fire-Killer’’ extin- 
guisher with bracket, wholesale or direct; 
exclusive territory. ‘‘Fire-Killer,"" Syra- 
cuse 1, N. ¥ 

AGENTS Wanted for our Slot Machines 
and coin operated amusement games in 
every town and community. Sell to clubs 
— homes. or start a route. Webb Distrib- 

uting Co.. Dept. P40. 6 So. Kedzie Ave., 
Chicego 12. Ill. 

LATEX Balloons four collars “samples 
25c. Rubber Sundries and razor blades. 
Pull time and side line salesmen wanted. 
=_— Supply Co., Ave. 6, Fredericksburg. 

0. 


INFORMATION — Wholesale supply 
sources. Moneymaking plans. Increase your 
income, Write Reynard Station, Smith- 
field 3. Ohio. 

FREE Sample—Nameplates. for homes 
offices. Whitney Nameplates. Oakville 
Conn. a 

“MEN'S dress. sport shirts. Women’s 
house dresses. Liberal commissions. Free 
selling outfit. Jarod ae a Corpo- 
ration, Rockville Centre 3. N. 

~ EVERY housewife a ~pey = Auto- 
matic Speedi-Waxer. Send for details two 
big profit sales plans. Darby Corporation 
Dept. 8S, 241 Centre St.. New York 13. N. Y. 

NEW exclusive Xmas photo greeting 
cards, amazing value. big profits. approval 
samples. Spooner Greetings. 115 Chauncy 
Boston, Mass 
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SILVER plating liquid (NuSilver). Any- 
one can apply with cloth. Gives genuine 
gleaming silver finish Renews silverplated 
ware. articles. pieces. Silverplates brass 
copper Distributors. Salesmen. agents 
wanted. NuProcess Products. Aurora. Il 


NEW! Terrific! Gold plated ball pen- 
Cigarette lighter combination. Retails 
$1.00. Sample 75c: also new-—retractable 
Ball pen at amazingly low price; 37'oc 
each in dozen lots. Sample 50c. Write for 
literature. Sampa Co Dept. E. 1120 
Brighton Beach Ave.. Brooklyn 24. N. Y 


BUY thousands of nationally advertised 
products direct from manufacturers. Write 
for “Buy Direct and Save."’ Consumers 
Ass'n. 287-B Lebanon Ave Mt. Leb- 


anon. Pa 
WOULD you pay 3° -—first $350 made” 
Color-illustrated book ‘‘505 
ful Enterprises’’ free! 
e. office. Expect something odd! 
cific. Oceanside. California 


IMMEDIATE cash! Our magnificent 
_. front Hardwood Photo Plaques 
ring quick profitable orders. Gotham 
Products. Box 5427a. Philadelphia 43. Pa 


MAKE sensational profits! New. sell-on- 
sight Plastic Line: Tablecloths 
many other splendid fast-selling 
novelties. Postal brings free details 
cial deals. Hurry! Royalty. Box 
Passaic. N 


SELL Dental-Stero the amazing new 
toothbrush holder and sterilizer with 
nylon toothbrush. Complete package sells 
for only 75c. Your cost per dozen $4.00- 
net profit on 1 dozen—$5.00. Every home 
can use two to five or more. Big profits! 
Send $1.00 today for 2 sample outfits or 
write for more details. Dental-Stero Com- 
pany. 3908 Secor Road. Toledo 6. Ohio 


MAKE $20.00 a day selling big value 
stay-polished solid brass name plates for 
doors; other easy sellers. Write today 
Hubstamp. 357-B Congress. Boston. Mass 


POSITIVELY new. Virgin territories 
open. Distributors needed. Get in on fast 
moving reversible neckties. Retail $1.50 
Sample. Sales setup $1.50. Parrell Com- 
pany. 1377 Galbraith. Cincinnati 31. Ohio 


MAKE money fast! Sell Christmas cards 
to friends. neighbors. others. Big variety 
etchings. religious. 50 for $1.00 
pings. stationery. New $1.25 line 
ones."' Flower box. plastic Frosteds. Saints 
n’ Sinners. Special offers. bonus. Fund 
raising opportunity for individuals. clubs 
churches. schools. Mail postal today for 
feature 21 card $1.00 Christmas assort- 
ment on approval Hedenkamp. 343 Broad- 
way. Dept. T-43. New York 13 


SELL cosmetics. Attractive containers 
LaDien Grenard. 913 Main. Kansas City 6 
Missouri 


DISTRIBUTE polishes disinfectants 
household products. McBride Products 
916 Walnut. Kansas City 6. Missouri 


63 HIGHGRADE SALESMEN 


BIG Money Taking Orders: Shirts. Ties 
Sox. Pants. jackets. sweaters. shoes. uni- 
forms. etc. Sales equipment free. Experi- 
ence unnecessary. Nimrod. 4922-AV Lin- 
coln. Chicago 


BRAND New! Revolutionary Products! 
Salesmen make $10.000 yearly selling one 
complete lighting line. ‘‘Neo-Glo"’ Fluor- 
escent changeable message sign replacing 
neon. ‘‘All-Lite’’ table lamp using upright 
fluorescent tube. spectacular ‘‘Circline’ 
Oxtures using circular tube. Verticals 
Dual-Rays. Pin-Up Lamps. a complete 
line of fluorescent and incandescent fix- 
tures covering every commercial. indus- 
trial. residential need. A triple sales plan 
insures your success whether you choose 
selling dealers. direct. straight commis- 
sion or distributorship on our capital. Get 
set now with. our growing progressive or- 
ganization. To get you started. we will 
send a beautifully illustrated catalog 
showing over 200 profitable. salestested 
styles and models Order blanks. sales 
a oe er needed to start at once 
included. It costs you nothing. Rush 
name quickly--Today—and start making 
real money. Rose Company 539 KK South 
Pranklin, Chicago. Illinois 


L-748 
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START your own business on our capita) 
Always your own boss. Hundreds average 
$6.000 to $25.000 annual Sales year after 
year. We supply stocks. equipment on 
credit. 200 home necessities. Selling experi- 
ence unnecessary to start. Wonderful op- 

rtunity to own pleasant. profitable 
usiness backed by world-wide industry 
Write Rawieigh's. Dept. H-U-PSC. Free- 
port 

SALESMEN. Earn $100.00 weekly. selling 
only six pair shoes daily. Commission and 
bo! Wide variety for men. women 
children. No investment. Experience un- 
necessary. Tanners Shoes. 301 Boston. Mass 
ALL kinds American. Swiss watches. new 
and used; retail $3.65--$345.00; profit 
33's up; show our catalogue. get orders 
Brookins. B-1975CH. Little Rock. Ark 


EDUCATIONA 
AND INSTRU CTION 


own office! Many earn up to 





ey 


uae 


Pree 
Credit School, Dept. 203-H. R 


MEDICAL Laboratory Technicians in 
great demand. We train you in your own 
home. in your spare time. Also home —_ 
course in General Chemistry. Catalog 
free. Imperial Technical Institute “Box 
973-S. Austin, Texas. 


AMAZE others. Add columns instantly 
Add faster than adding machine. Free de- 
te Maths Institute. Box 463. Nashville 
2. Tenn 


69 CONTESTS 


$1.000.000 FREE—Contests—Yearly. Win 
fortune. Winners prepare your entries— 
lowest oe. specnses 13 Earl Street 
Red Bank. N. . 


70 LANGUAGE OUTFITS 


LINGUAPHONE Makes Languages Easy 
at home. Learn to speak Spanish, Portu- 
guese. Italian. French, German jan. 
by quick. easy Linguaphone conversational 
method. Save time. work. money. Lingua- 
phone Correspondence Courses are avail- 
able to veterans under G.I. Bill of —. 
Send for free book. State if G.I. 
me 54 RCA Bidg.. New York 











BOOKKEEPERS! Increase your earn- 
ings! rate your own simplified ‘‘Dol- 
lar-A- k’’ Bookkeeping and Tax Serv- 
ice. Pull or Spare time. Details Free. No 
obligation. Ellis. Box 203. Cedar Grove 
North Carolina aid 
Training School. Make up to 
practical nurse! 


NURSES’ 
$30-$40 week as a trained 
Learn quickly at home. Booklet free. 
cago Sch > Nursing, Dept. M-8, Chicago 

GET good jobs by learning free hand 
technical sketching "earn with or with- 
out instruments. No talent needed. Free 
lesson. Acme. 1413 Butler. Easton 5. Penna 

SPEED and skill in radio code to qualify 
for amateur or commercial Radiotelegraph 


| license. Learn at home with the famous 


Candler System used to train radiotele- 
graph experts and champions. Good pay 


or fascinating and profitable hobby. Free | 
| Book. Candler. Dept. 6-J 


Box 928. Denver 
Colorado 


FOR an extremely profitable lifetime 
business operate a Collection Agency— 
Credit Bureau. Easily learned. Free folder 
Cole & Associates. Syracuse 2. N. 


BECOME a Doctor of Psychology or 
a Teach secret of contentment 
appiness. Win degree of PsD. or MsD 
ve mental worries. Free book. College of 
Universal Truth. 5153-K N. Clark. Chicago 


PIANO tuners are in demand making 
big money nm piano tuning at home 
Write Evansville School of Piano Tuning 
Dept. C. 714 & Second Street. Evans- 
ville. Ind 

U. 8. GOV'T jobs! Big starting pay. Se- 
curity. Men-women — LA for next 
examinations. 40-page —Sample les- 
sons—Details Free Write Pranklin Insti- 
tute. Dept. E22. Rochester. N. Y. 


LEARN Dental technician trade. Ten 
simple lessons $5.00. Grant Laboratory. R 
Los Angeles 14. Calif 


SUPERMEMORY makes data "stick like 
burrs! Write Thor Books. CS-8. Box 1210 
Chicago 

LEARN Piano Tuning. Prepare for Ca- 
reer in fascinating profession. $5.000 year 
easily earned. Real security, pleasant easy 
work. No profession Paying so well can be 
mastered so quickly. Natural Aptitude. de- 
sire to get ahead chief requirements. Pro- 
spectus and full information on request 
Harmony School of Piano Tuning. Box 582 
Harrisburg. Pa 

LEARN typewriter repairing under G.I 
Bill. Adding Machine and Calculator 
courses available. For information write 
Dept. PS-8 
Mechanics 28 New 
Washington. D. C 

PRACTICAL plastics. fabrication 
ternal carving. New classes now forming 
Approved G.I. Bill PL 346 & 16. Write 
Dept. PS. Enterprise School of Peete 81 
Willoughby Street. Brooklyn 1 Y 

USED Correspondence courses — edu- 
cational books. Bought. sold. rented. cata- 
log Free. Educational Exchange. Sum- 
merville. Ga 


York Avenue. N.W 


Chi- | 








apitol School of Typewriter | 


in- | 





72 AUTHORS SERVICE 


~~] WANT New Writers to cash hundreds 
of checks for $1-to $100. offered each 
month. The easiest way to write for pay 
No previous experience necessary. Send 
for details. No obligation. Saunders 
M. Cummings. 467-S Independence Bidg 
Colorado Springs. Colo 

MANUSCRIPTS professionally rewritten 
for publication. Send manuscripts. Free 


examination-quotation. Renseb. 30 Church 
m. Se Vo me we 





“uC ae SIGN PAINTING, 
RAWING AIDS 


“HOW ‘to make money with simple car- 
toons" kk everyone who likes to draw 
should have. It is free; no obligation. Sim- 
Pay address Cartoonists’ Exchange. Dept 
98, Pleasant Hill, Ohio 


9 ALPHABET 3 


Numeral Pattern Sets 
and Catalog $1.00. Sign Letter Distribu- 
tors. P. O. Box 101 ineola. N. ¥ 

SIGNS made easily. “Instructions and ten 
sets modern alphabets. numerals. pat- 
terns. Sizes up to eight inches All for 
$1.00. Co-operative Business. 7 West Mad- 
ison. Chicago (2) 

SIGN painting 
old master. Ben 
ville. S 

AINT Beautiful pictures quickly. easily 
Inexpensively. Free literature. Art Book 
Shop. Arnold 6. Mo 


75 CHALK TALK-STUNTS 
Talks, Laugh Producing ‘Ero- 
$1.00. Illustrated Catalog 10c. 
foonist Balda, Oshkosh, Wisconsin 
76 TYPEWRITERS 
nM ECONDITIONED Ty 
vices. ce Appliances 
Distesrapn King. N. C 
OFFICE SUPPLIES 
EQUIPMENT 
GOLD Bond blue—black ink powder 
Guaranteed resistant to water. age. acid 
and sun 4 ozs. 25c. Cy Bibbs. 2233 
Eastern Ave.. Indianapolis. Ind 


RUBBER STAMPS 


DELUXE | Cushioned indexed. knob 
handle; Three lines $1.00. two 75c. Quick 
Service. Catalog 10c. Warner Stationary 

ox P-43. Havre de Grace. Maryland 


79 PRINTING OUTFITS, SUPPLIES 


~ “PRINTOMATIC”™ Self- feeding Post rd 
Stencil Printing — icators $9.50 Up. 
Office Size Speedoprints. Hi. 
cos, wir Up. Literature 
Pree. Pittsburgh Typewriter Supply, 336 

WE Pourth Ave.. Pittsburgh 22. Pa. 

‘PRINTING presses, t x 
dime for complete illustrated printer's 
supply book, details and press samples 
Kelsey, Inc., A-8, Meriden, Connecticut. 


taught at home by an 
Kerns. Box 812. Green- 








writers. Print- 
Supplies 











, su upplies. & send 
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INEXPENSIVE home-made printing 
press. Details free. Novelty Shop. Downs- 
Ville. Louisiana : 

BARGAINS hand presses supplies Cat- 
alogs 10c. Customprints. 211. Springfield, 
Missouri —t 

MAKE your own printing cuts. Newly 
invented Plexiplate Process. Plexiservice, 
Argyle 2. Wisconsin 

PRINTING Presses. Type Supplies Lists 
3c. Turnbaugh Service. Loysville. Penna. 


PRINT 
Mt LTIGRAPHING, ETC. 


400 5%% ry $1.25. 





x B'2 LETTERHEADS 
Mango. 555-B South 20th, Newark 3. N. J. 


QUALITY printing at low prices! Send 
for price list today! Nationwide Printing 
Company a P.S.. 2337 Bath Avenue, 
Brooklyn 14 Y 


1,000 coos cards printed prepaid 
$2.50. Reliable Print Shop. 907 E. Jeffer- 
son. Louisville y a 

SEND 1l0c Now. for our 48 page price- 
list--Refunded first order. McCall Press 
(PSM). 1326 South 27th. Omaha 5, Nebr. 

100 LETTERHEADS (8'2 x 11). 100 en- 
velopes. beautifully printed $1.85. Calder’s, 
Box 3422-SP, Phila. 22. Penna 


200 CARDS or sheets $1.00 postpaid. 
Emagene. Sta. A. Dayton. Ohio 

QUALITY Printing: Business 
Stationery. State requirements 
Mero Products, 99 Morrison, 
tawney, Penna. 


R2 PATENT ATTORNEYS 


INVENTORS. For “Record of Inven- 
tion’’ form, contact Carl Miller. Regis- 
tered Patent Attorney, Woolworth Build- 
ing. New York 

INVENTORS: Write for free brochure 
“Evidence of Invention."’ Labiner, World 
Building. New York 7. 

“INVENTORS: When you are satisfied 
that you have invented something of value 
write me, without obligation. for informa- 
tion as to what steps you should take to 
secure Patents or Trademarks. Write Pat- 
rick D. Beavers (Formerly Randolph & 
Beavers) Registered Patent Atty 938 
Columbian Bidg.. Washington (1). D. C. 

PATENT practice before U. S. Patent 
Office. Validity and infringement investi- 
gations and opinions. Booklet and form 
‘Evidence of Conception” forwarded upon 
request. Lancaster, Allwine & Rommel, 
Registered Patent Attorneys, Suite 413, 
815-15th St. N.W., Washington 5. D. C. 


INVENTORS: Without obligation, write 
for information explaining the steps you 
should take to secure a Patent. John N 
Randolph, Registered Patent Attorney, 207 
Columbian Bidg.. Washington 1, D. 

INVENTORS—Patent laws encourage 
the development of inventions. Our firm 
is registered to practice before the U. S 
Patent Office. Write for further particu- 
lars as to patent protection and procedure 
and ‘Invention Record’’ form at once. No 
obligation. McMorrow. Berman & David- 
son. Registered Patent Attorneys. 1438 
Victor Building. Washington 1 . C. 


INVENTORS: Learn how to protect your 
invention. Unless the inventor is familiar 
with patent matters. he should engage a 
competent registered patent attorney or 
agent to represent him. We are registered 
to practice before the U. S. Patent Office 
and prepared to serve you in handling 
your patent matters. “‘Patent Guide for 
the Inventor’’ containing detailed infor- 
mation concerning patent protection and 
procedure with ‘“‘Record of Invention” 
form will be forwarded to you upon re- 
quest—without obligation. Clarence A 
O'Brien & Harvey Jacobson. Registered 
Patent Attorneys. 82B-G . oe National 
Building. Washington. D 

PATENT Protection = well-known 
organization will supply inventors 
promptly upon request and without obliga- 
tion. a booklet containing detailed infor- 
mation concerning steps to take to protect 
their inventions by a U. S. Patent. Victor 
J. Evans & Co.. Merlin M. Evans. Regis- 
tered Patent Attorney. 341-H Merlin 
Building, Washington 6. D. C. 


‘personal 
Samples. 
Punxsu- 





~ INVENTOR- Worker 





PATENTS—Trade marks. Irving L. Mc~ 
Cathran. 316 McLachien Bidg.. Washing- 
ton 1. D. C. Registered Patent Attorney, 


INVENTOR'’S Guide free on request. 
Prank Ledermann, Registered Patent At- 
torney, 154 Nassau St., New York 7, N. Y. 


R83 FOR INV ENTORS 

“INVENTOR’'S Guide’ free on 1 request. 
Frank Ledermann, Registered Patent At- 
torney, 154 Nassau St., New York 7, N. ¥. 


INVENTORS: Without obligation, write 
for information explaining the steps you 
should take to secure a Patent on your 
invention. John N. Randolph. Registered 
Patent Attorney, 206 Columbian Bidg., 
Washington 1, D. C. 


“INVENTORS: The usual First Step “is to 
have a search of the U.S. Patents con- 
ducted, so I can report on Patentability. 
Write, without obligation. Patrick D. 
Beavers (Formerly Randolph & Beavers) 
a agg Patent Atty.. 939 Columbian 

Bidg.. Washington (1). D. C. oe 

INVENTORS: If you have an invention 
for sale. patented or unpatented, write In- 
ae of ‘American Inventors. Dept. 30A, 

926 Eye St. N.W.. Washington 6, D. C. 


INVENTORS: Learn how to protect your 
invention. Unless the inventor is familiar 
with patent matters. he should engage a 
competent registered patent attorney or 
agent to represent him. We are registered 
to practice before the U. S. Patent Office 
and prepared to serve you in handling 
your patent matters. ‘Patent Guide for 
the Inventor’’ containing detailed infor- 
mation concerning patent protection and 
procedure with ‘‘Record of Invention” 
form will be forwarded) to you upon re- 
uest—-without obligation. Clarence A. 

"Brien & Harvey Jacobson. Registered 
Patent Attorneys, 82A-G District National 
Building. Washington, Cc. 

INVENTORS—Patent laws encourage 
the development of inventions. Our firm 
is registered to practice before the U. S. 
Patent Office. Write for further particu- 
lars as to patent protection and procedure 
and “‘Invention Record’’ form at once. No 
obligation. McMorrow. Berman & David- 
son. Registered Patent Attorneys, 1437 
Victor Building. Washington 1 2 

PATENTED. Unpatented inventions pro- 
moted. M. Joyce Humphries. 1424 Land- 
title. Phila. 10. Penna 

INVENTORS! Have you good. patentable 
ideas? Write Patent Agent Metzller, 11 
West 42nd. New York ae 

INVENTORS—Send for “‘Patent Protec- 
tion for Inventors’’ which outlines pre- 
liminary steps to take in applying for pat- 
ent. Victor J. Evans & Co.. 342-H Merlin 
Building. Washington 6. D. C. 

HIGHEST Royalties-cash! Complete 
service. Gesa, SA-19 South La Salle, 
Chicago 3 

FREE Service. Inventions wanted. Na- 
tional Inventor's Association, SA-131 West 
42nd. New York 18 

INVENTOR’S report Re- 
sult twenty years protecting inventions, 
$2. Rlamb. 66 King. Hillside. New Jersey. 

CASH For your idea. 280 manufacturers 
need inventions. patented or unpatented. 
List free. Invention Bureau, 208-S Clinton, 
Oak Park. Illinois 

DRAWINGS. models and experimental 
devices. of your ideas. confidential. Shady- 
side Engineering Laboratory, Sunbury, 
Ohio 

INVENTORS—-Save up to $259 or more! 
Eliminate need for assistance in obtaining 
your patent. Complete Handbook $2.00 
International Patent Library, 318 Evans 
Building. Washington 

MONEY waiting for bright ide ideas! Big 
book. ‘2100 Needed Inventions.”’ tells 
what's wanted. and why. Money back if 
not delighted. Send $1.98 to Foremost 
Books. Dept. PS-88C. 353 4th Ave.. New 
York 10. N 


READ safest 





for inventors 


surest methods for great- 
est possible royalties. in ‘Inventors’ Busi- 
ness Manual Information free. Ric- 
Craft. Dept. A. Box 1466. Tampa. Florida. 


wanted. Evenings, 


Saturday. steady. Standard, 65 Duane, 


New York 7. 





INVENTIONS perfected, marketed. Pat- 
ent Office Drawings. F. O. Relth, 2422 W. 
Hutchinson. Chicago 18. 


4 INVENTIONS WANTED 


_INVENTORS: Hundreds of manufactur- 
ers have r our in locat- 
ing marketable new products, Complete 
information, free. Institute of American 
Inventors, Dept. 300, 1926 Eye St., N.W., 
Washington 6. D. 

“INVENTIONS aa Patented or un- 
Patented. Write Adam — Company. 
Tas: -A Enright. St. Louis 

“PATENTED. B tetet inventions 
wanted. We have tremendous lists of man- 
ufacturers who may pay cash. royalties 
Descriptive booklet free. National Inven- 
tion Service, 1404-B Mitchell Street, Oak- 
land 1. Calif. 5 FEB = 

PATENTED, Unpatented. Highest of- 
fers! Free service. National Inventor's As- 
sociation. SB-131 West 42nd. New York 18 


~ PATENTED-Unpatented. Highest royal- 
ties-cash! Immediate action! Gesa, SB-19 
South La Salle. Chicago 3 

MALL Inventions wanted by manufac- 

mma I'll help you sell your invention 
Write for circular. S. Hull, 7829 Euclid, 
Cleveland, Ohio 

SELL Your Invention! Patented or Un- 
patented! Free information. Sales Re- 
search Company. Suite 1102, Chicago 
Building. State and Madison Streets. Chi- 
cago 2. Illinois 

CASH For your idea. 280 manufacturers 
need inventions, patented or unpatented 
List free. Invention Bureau, 208-8 Clinton, 
Oak Park. Illinois 


INVENTORS—What have you patented, 
patent pending for manufacturers? Sub- 
mit details. or request free booklet and in- 
formation Direct Contacts 11106-B2, 
Longwood, Chicago 43 : 

CASH Markets want your ideas. Write, 
Hendrickson, Argyle 2. Wisconsin. 


HIGHEST royalties—cash. Official U. 8. 
I.R.C. certified service. Request free Book- 
let “‘C."’ Universal Marketing Co.. 126 
Lexington Avenue, New York 16. N. Y. 


85 PATENTS 


INVENTORS: Test the commercial value 
of your patented or unpatented inven- 
tions. quickly and inexpensively. Write for 
free information. Institute of American 
Inventors 14 ~ B, 1926 Eye St., N. W.. 
Washington 6 


88 ete FACTURING 


METAL stampings, die making. manu- 
facturing Ben Jones Co.. Lawton. Okla. 


89 MODELS, MODEL SUPPLIES 


“MOST complete Illustrated Cat alog— 
“O-HO OO” Model Railroad Parts ever 
published. Send 5c for mailing. em 
1377 Gates Ave.. Dept. 836, Brooklyn, N. 


~~ MODEL Ship Builders! Are you Sakae! 
for authentic, precision ship models? Send 
for richly illustrated fully descriptive cat- 
alogue in full color of famous ships of all 
kinds. Only 25c. Halesite Yacht Service Inc., 
Dept. C-44, Halesite, Long Island, N. Y 

SHIP and Yacht model fittings: blue- 
prints. Send 25c for illustrated catalog No. 
21—Listing hundreds of items. A. J. Fisher, 
1002-2 Etowah Ave., Royal Oak. Mich. 

~~ RADIO Control Planes. Complete. Less 
than $100 1 please. Hobby Center, 
12240 G Gratiot Detroit. 


~ BUILD Historic Ship Models. Complete 
Kits 39c to $8.50; nd 10c for catalog. 
Ideal oe 21 West 18th Street. New 
York 11 Y 

SHIP mal and yacht supplies, com- 
plete large 64 page catalogue, 30c. Wm. 
Wild, 510 E. 11th St., New York City 


SHIP Models—Most complete line in 
New England of kits. parts. plans and 
books. Steam and electric power plants 
for working models. Big catalogue 25c. 
Dept. S. James Bliss & Co., Inc., 220 
State St.. Boston, Mass 

SHIPMODEL kits and fittings of authen- 
tic design and detail. Model kits include 
brigs. fisherman, cutter, clipper. New cata- 
log. 15c. Model a Folio 40, 476 
Main 8t., Fort Lee, N. J. 
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boilers. castings. Cata- 


STEAM engines 
2297 Price. Rah- 


log 25c. Anton Bohaboy 
way. New Jersey 

BRASS Gears and model supplies for the 
inventors. Send 10c for catalog. Pierce 
Model Works. Tinley Park. Ll 


“SHIP Model Making big book that 
shows how to make galieon. clipper ship 
fittings. ete. only $2.00 Model Rail- 
ways complete instructions on making 
laying out. operating your own scale lay- 
out. $2.49. Money back if not satisfied 
Order C.O.D. or send remittance to Popu- 
lar Science. Dept. 88C. 353 4th Ave.. New 
York 10 Y 

POR Sale: 43 
Engineer’ $100.00. Anton 
Price. Rahway. N 


91 HOME CRAFTSMEN 


LAWN chairs. garden figures furniture 
novelties. toys. etc. 68 popular plans with 
full size patterns. $1.00. Mastercraft 8S 
7041 Olcott. Chicago 31. Ill 


SWISS Musical units $2.75 
bums. Boxes. 131 West 42nd. New York 18 


CRAFTSMEN'S deals. Mahogany and 
other cabinet lumber. Veneers of all kinds. 
Sedio Company Box 7161. New 
Orleans. La 

WOOD Carvers. New Zealand Maori 
carving Designs instructions legends 
$1.00. Culver. Box 628. Pullerton. Calif 

COPPER and Brass Materials. Complete 
line for Craftsmen and Workshops. Cata- 

Free. Groundmaster Company. Boulder 
Colorado 
SPECIAL 77 


**Model 
2297 


volumes English 
Bohaboy 





Musica! Al- 


Lawn 
$1.00 


Pull Sized Patterns 
aments Toys and Novelties 
ern Woodcraft. Saginaw. Mich 


ASTINGS. make your own. bronze 

minum. ete Price list supplies and 

ipment free. Lehnert Company. Nor- 
3,N. J 


EATHERCRAFT! Complete stocks of 


ENUINE Chair cane webbing reed bas- 
Caner 


y Samples dime Fogarty 
N.Y 


hers. tools. supplies. Immediate ship- 
Pree catalog. Kit Kraft. Dept. 3203 
Washington Bivd.. Los Angeles 16. Cal 





BLUEPRINTS AND PLANS 


PECIFICATION & Prints of the first 
cessful permanent magnet motor $10.00; 
right to make model. Send ten cents 


Boadway Ne George J. Altman. 150 
Broadway New York 7 


BUILD IT YOURSELF 


REAMLINED. Built-in kitchen cabi- 
to fit any kitchen. Complete ones to 
lerstand detailed plans and specifica- 

s showing ‘‘professional’’ construction 
hods. All for $1.00. Thombert Co.. Box 
Newton. Iowa 


INVENTORS—Patent laws encourage 
development of inventions. Our firm 
registered to practice before the U. S 
mt Office. Write for further particu- 
lafs as to patent protection and procedure 
Invention Record’’ form at once. No 
igution. McMorrow. Berman & David- 
Registered Patent Attorneys 
tor Building. Washington 1 
UILT-in Kitchen cabinets — $1.00 
es detailed plans and specifications 
wing construction methods. Will fit any 
hen. Thombert Co.. Box 4478. New- 


Iowa 


ECTRIC Dishwasher: Amazingly sim- 
pie! Efficient. economical. Anyone can 
make. Send $1.00 for blueprints and speci- 

tions. Guaranteed. Magic Dishpan, 372 

Orme. Phoenix. Arizona 

“CONCRETE Block Homes 32 page 
booklet: drawings. instructions on how to 
build. $1.00. H. C. Lightfoot. Civil Engi- 
neer. Richboro. Penna 

MAKE your own handy lightweight Con- 
crete Blocks quickly with new Blockmaker 
Circular stamp. Manual! 25c. Peerless. New 
Lenox 1. Llinois 

NEW Invention--Convert your oars. face 

w. see where you co Rowing made easy 
Plans and instructions $1.00. Eric Hart- 
man. 501 N. Brownwood. Orange. Texas 
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| B & L binoculars 


| type 


BUILD Concrete blockmaker. Inexpen- 
sive. Practical. Motor or hand ee de- 
tails. Clyde Lee, Mountain View 1. Okla 


BUILD concrete block machines. port- 
able saw mills, shop. home. farm machines 
183 plans. Catalog handbook free. Nichols 
Equipment Co.. Dept. 1404. Purvis. Miss 


95 OLD GOLD, WATC HEs, ETC. 


~ HIGHEST Cash “for old broken jewelry 
Mail Gold Teeth. Watches. Rings. Silver- 
ware. Diamonds. Spectacles. Satisfaction 
Guaranteed Free Information Rose 
Smelting Co.. 29-Y East Madison. Chicago 


96 JEWELRY 


JEWELERS supplies. findings. Latest 
catalog, 10c. George Sassen 154 Nassau 
Street, New York 7 


CERAMIC Jewelry Supplies. Bar Pins 
ear ecnowe for ceramic and woodworkers 
also. glass and sea shell assemblers. Free 
catalog Philadelphia Badge Co.. 1007 Fil- 
bert St.. Philadeiphia. Pa. Dept. E-1 


RHINESTONES — Moonstones — Pearls 
—Findings. Free literature. Herber. 1360-B 
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SEMI-finished cowboy buckle sets rings 
etc.. in silver. Will cast 10 or 10.000 items 
in gold or silver from your model or draw- 
ing. Free circular. Southwestern. Box 
3506. Station A. El Paso, Texas 

DIAMOND Rings ladys or gents. About 
'» K. $150.00. about 1 Karat. $400.00. about 
1', karats $480.00. Set gold or platinum 
Sell them. Write. Will send for examina- 
tio anywhere. Dealers. 6043 Wharton St. 

Wert Philadelphia 43. Pa 
7 TOBACCO & PIPES 
ATTENTION! Pipe smokers. For a 
cooler, dryer smoke, try a Dribole spring 
Ends clogged stem 25c. White 8526 3rd 
Ave.. Brooklyn 9. N a 

MAKE smoking pipes. briar blocks and 
stems. Send for circular. Michelson & 
Sternberg. 23 West 47th Street. New 
York 1 
98 RAZOR BL ADEs, SHAVERS 








| ELECTRIC Shavers Repaired—One d 


service. Trade-allowance on old qnaver. 
Shoppers Shaver Service—426 State Street. 
Madison. Wisconsin 


100 MISCELLANEOUS 


“HOW To Win Prize Contests"’ 
Booklet $1.00 Box 28EPS 
Heights. New York 


MEN! Brockton made shoes 





Amazing 
Jackson 


Any size 


| width. color or style $7.95. Finest quality 


Why pay more? Send money order we pay 
postage. you pay postage if C.O.D. Malcav 
Co Box 918. Brockton. Mass 


LOCKSMITHING. secrets. key fitting. 
lock repairing. opening. prices. sources. Il- 
lustrated book $1.00. Wexler. 7 W. 36. N.¥.C 


HULL Automobile compass. value $4 - 
brand new. $2.50. Prisms for 6 x 30 o 
8 x 30 binoculars. brand new. $1.50 #4 
Offset prisms to be attached to 7 x 50 
gives double the field 


of the ordinary 7 x 50 binocular. Cost 


ABACUS. Now improved and easier to 
use. An interesting way to learn arithme- 
tic. A fast way to add. subtract. multipl 
divide and extract square roots. Specially 
illustrated instructions show how. New 
model. $3.50. Send for free lesson and de- 
tails. Loy’s Chinese Calculator. Dept. 845 
1317 Rhode Island Ave.. N.E.. Washington 
18. D.C. Agents Wanted 


PANNING Gold—Free instructions. Cat- 
alogue mining books—supplies. Old Pros- 
pector, B-148. Dutch ) Flat. Calif 


CESSPOOL trouble cured by 
Septic Bend Co.. Rockland. Mass 


ART Photos! Sample 50c. 3 for $1.00 
Post Office Box 2011. Phoenix. Arizona 


SEND us six old ties and $1.00. Receive 
six different clean ties. Hales. 85 Walker 
Malverne. 


MEDICAL Laboratory Technicians in 
great demand. We train you in your own 
Home. in your spare time. Also home 
study course in General Chemistry. Cata- 
ogue free. Imperial Technica! Institute 
Box 973-S. Austin. Texas 


A THOUSAND laughs. Unique jackass 
cigarette dispenser. Holds 10 cigarettes 
Simply press donkey's head down. tail 
rises. presto, out slips cigarette. Satisfac- 
tion guaranteed. Sent postpaid for $1.00 
with order or $1.20 C.O. D. Sanimo Indus- 
tries. Dept. PS-14, Spencer. Ind 

SPONGE. Soft plastic. ideal for washing 
walls. woodwork, automobiles. etc. $1.00 
postpaid. Rustee Products, 701 W. 37th 
St.. Chicago 9. Ill 

CA box of 5 varieties $1.00 post- 
paid. free ane. Mexican Curios. Spring- 
er's. E) Paso. 

ENJOY a Secon Enchilada dinner 
Serves 6 persons. Tasty—different. $2.00 
Prepaid. Springer's El Paso. Texas 

SWAP Neckties—Mail one-to-six un- 
wanted neckties. Receive 


the new 


same amount 
cleaned different ties. Pay postman $1.00 
Tie Exchange. Box 181. Long Beach. Calif 

HYPNOTIZE! Control the minds and ac- 
tions of others! Completely illustrated 
course $1.00. Money Back guarantee. Fow- 
ler. Box 1284. Boston 4. Mass. 


101 FOR SALE— MISCELLANEOUS 


WAR Surplus Aircraft items. shop 
equipment. machinery and a million other 
items. Free gy Atlas Equipment, 229 
Southwest Blvd ansas City 8. Mo 

DOLLAR surplus bargain! New plier 
wirecutter. stripper. screwdriver, punch 
in linesmen’s belt pouch. Leonard. 1300 
Douglas. Los Angeles. Calif 


102 WANTED MISCELLANEOUS 
ANYTHING of value. Armond. 207 North 
Fifth Street. Springfield. Illinois. 


MERCURY—Highest prices. Pree 
tainers. Write Mercury Terminal 


wood 
103 FOR THE HOME 


~ INCREASE the value of your home with 
Ornamental Ironwork Free circular 


Berry's Products. Parkersburg. WwW. Va. 














Con- 
Nor- 








$98.00. special $25.00. Green hades for 
binoculars. size 6 x 
value $7.50. special $1.25 per pair 
Forward money order. No C.O.D. ship- 
ments. Send 25c for catalog of new and 
used guns. ammunition. binoculars and 
powder flasks. Public Sport Shops. 11 S. 
16th Street. Philadelphia. Pa 


HERBALISM—Complete course in 2 vol- | 


umes. 1000 recipes. Particulars free. Home 
Service. Forestville 23. Va 

BIG Mails 10c; year 50c; Name listed 
directory 25c. Harvey Teeple. Decatur 
Indiana 

FREE Assortment. photos typical Mex- 
ico. Aztec Indians Pyramids. quaint 
scenery. Send twenty cents postage stamps 
mailing cost. “Ahora Apartado 2807A 
Mexico City. Mexico 

BUTTERFLY brooch pin 2” diameter 
Real natural tropical butterflies skillfully 
mounted under 
curio. $1.00 postpaid. American Butterfly 
Co.. 3457 Park Heights Ave.. Baltimore 
15. Maryland. 


30 and 7 x 50 snap on | 


glass. Makes excellent gift | 


104 PERSONAL 


HOW You can find out! Information dis- 
cretly developed. Any matter. person. prob- 
lem, anywhere. Personal-Business assign- 
ments. representations undertaken. Na- 
tionwide. Officially licensed. bonded serv- 
ice. Established 1922. Reasonable. Confi- 
dential. William Herman. 170 Broadway 
New York 

BORROW by mail. Loans $50.00 to 
$300.00 to employed men and women. Easy 
quick ha private. confidential. No 
endorsers. pay. in convenient monthly 
payments Detet free in plain envelope 
Write State Finance Co.. 320 Securities 

idg.. Dept. H-14. Des Moines 9. Iowa 

HAIR thin, falling. dandruff? Getting 
bald? Amazing results. No liquids. greases 
gadgets. Write Life System. 325 N. West- 
ern. Los Angeles 4. if. 





BUY Vitamins Direct. Amazing g Savings 
Money Back Guarantee. Our 9th year! 
Postcard. Matoska Products, White Bear 
Lake. Minn. 
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RUPTURED? Positive comfort, no un- 
derstraps, no steel, no elastic. Write Smith 
Manufacturing Co.. Preston. Ontario. _ 

MAKE Priends everywhere Copyrighted 
literature explains easy method. Free in- 
formation mailed to single. interested 
sons. Write Strone, Box 157-PS, 
York 11 ¢ - ca 

HAIR Palling? Dandruff? Write Tri- 
chologist. 139 Lewis Street, Phillipsburg. N. J. 

MAGAZINE for single people 50c. 6 mo 
$1.00. Barwood. 2037PS 42nd. Astoria, N. Y. 

HAYFEVER Sufferers—Why suffer? Get 
new. factual report on modern drugs that 
relieve Hayfever misery. Send $1.00 today. 
P. S. Cardinal Book Company 366 Madi- 
son Avenue. New York 17 

MEXICAN Law. General Practice At- 
torney. 1203 Arizona Street. El Paso. Tex 

TRY Dr. Barron's new foot Cushions if 
you suffer from metatarsal callouses. 
corns. sore heels. weak arch foot pains 
Like Walking On A Pillow! Soft, spongy 
ventilated. Fits all shoes. Cushions and 
relieves your arches and entire feet from 
heel to toes. Dr. Barron says: ‘“‘Wonderful 
for tired. aching feet! Makes walking or 
standing a pleasure.’ Send only $1.98 for 
a Pair. or C.O.D. plus postage. State shoe 
size and if man or woman. 30-Day Trial 
Guarantee. Money back if no blessed re- 
lief. Ortho. Inc., 2700 Broadway, Dept. 
48-JC. N.Y¥.C. 25 

“SEAL Of God" Identified! 5c. Bulletin 
Box 87. Cathedral Station. New York 25 

35 AMAZING secrets. things you've al- 
ways wanted to know. $1.00. Cy Bibbs. 
2233 Eastern Ave.. Indianapolis. Ind 


RUPTURED? Be a different person po- 
sitive comfort with any good truss. Infor- 
mation $1.00. Dixon Service. Box 
Dixon. Illinois 

LETTERS forwarded 25c each. Remit 
stamps. Box 1922. Cristabol. Panama 
Canal Zone. 

INFORMATION for single people by 
Human Relations Consultant. University 
Graduate. Dr Long, Box 375, Los An- 
geles 53. Calif 

ART. Scenic photos. —— 35e. 4— 4-— 
$1.00. Color Slides 50c. 3—$1.00. Movies— 
Sample. Brochure 25c. Novelty. 1227 E. 
Van Buren. Phoenix, Arizona 

BALDNESS—can it be prevented? 1.500- 
word booklet absolutely free. Write. Van- 
guard Research Reports. 3009-H Military 
Road. N. W.. Washington 15, D. C. 


ew 
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CIGARETTE habit broken quickly. 
pleasantly. Latest scientific method. Com- 
plete instructions $1.00. Science A, Box 
402, Canton 1. Ohio. 


MAGNETS 


129 


ALNICO magnets—Seven assorted $1.00! 
Ronald Eyrich, Box 849, Milwaukee 1. 


131 TREASURE FINDERS 
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~ ADVERTISING Sensation! Reach 2.10% 2.1 
000 families. $32.90 inch. Display, classi- 
fied. ratebook (newspapers, magazines, 
mailing lists), advertising assistance, free. 
Chicago Advertising Agency, 20-PS, West 
Jackson. Chicago 4 

ADVERTISE: 24 words. 40 Newspapers 
$3.50. Lists free. Advertising Bureau, 
229-F Dixon. Uniontown, Pa. 


4 WORDS in 64 Weeklies $4.96. J Dar- 
nell 730 Hays. Jackson, Tenn 
ADVERTISE: 24 words. 40 newspapers 
$3.50. lists Free. Advertising Bureau, 
229-P Dixon, Uniontown. Pa. 


iit TRAPPE RS 


FOX—Mink—Oil | jure. $2.00. 
Summerville, Hazel. Butler, Pa. 


113 DRAFTING 


SAVE on drafting materials Free cata- 
log. Draftsmen’'s Supply Co., 187 W. Madi- 


son. Chicago 2. 
115 DRAWING & ART 8U PPLIES 


SAVE-Time design with Modular Scales. 
Free folder: Palmer, 3207 Eleventh. South 
Arlington, Va. 

BEAUTIFUL art pictukes. 40 for $1.00. 
—* 2533 University. San Diego 4, 
Calif. 


117 TATTOOING SU PPLIES 


~ ‘TATTOOING Outfits, ‘Supplies. ‘Illustrat- 
ed List Free. Zeiss, S-484 Lesley, Rock- 
ford. Illinois. 


120 CANDY MAKING 
MEN-Women—‘‘Most Everybody Likes 
Candy’’. Learn to manufacture in a pro- 


fessional manner at home. (Our 38th year.) 
Ragsdale Candies, East Orange. N. J 


125 woopDs 


~ CHRISTMAS» cards of real wood. W Write 
Cards of Wood, Manlius 2. N. ¥. 





Shelby 




















METAL Detectors. The Very Latest Cir- 
cuit. Free Literature edden Metal De- 
tectors. 3329 Liberty St.. Pittsburgh 1. Pa 


TREASURE Hunters! Radically 
Goldak locators. New featherweight Model 
101 weighs only 11 pounds! Revolutionizes 
location of Gold. Silver and Minerals. 
Money-back guaranteed superior any other. 
Write The Goldak Co., 1544 W. Glenoaks, 
Glendale 1, Calif. 


MAKE your own treasure locator in fif- 
teen minutes. Cost $5.00. Complete in- 
structions $2.00. Osborne, Box 388, Iraan, 
Texas. 

SEEK Buried treasure; Methods, mys- 
teries, devices explained. Circulars free. 
Century Press, Box 151-D, Glen Ellyn. Ill. 

M-SCOPE Metal Locator fully guaran- 
teed and unsurpassed in efficiency. New 
featherweight models. Time payment plan. 
Free literature. Fisher Research Labora- 
tory. Inc., Palo Alto, Calif. 


137 DETECTIVES Se 


“DETECTIVE Training. Phillips Secret 
Service. 1917C, N. Kenneth, Chicago 39, Ill. 
~ DETECTIVES—Work home—Travel, Ex- 
perience unnecessary, Write Wagoner 
-125 West 86th. N. ¥.. N. Y. 


142 INFORMATION _ one 


MIC Rays discovery revolutionizes 
science. bringing telepathy. instantaneous 
healing and oneness! Startling book 
“Cosmic Rays and Cosmic Consciousness"’ 
($2.50) mailed on approval. Send no 
money. Finding inspiration, courage 
strength, success, enlightenment. ecstasy 
mail check; otherwise return book. pay 
nothing—Crane, publisher, Kingsport rd 
Tenn. 


143 NAME LISTS 


MAILING lists guaranteed 100 typed 
names $1.00. Gonzalez Directory, 304 South 
Broadway. Los Angeles 13. California. 

MAILING lists; most classes, 1000 $5.00. 
Free Prospectus. Dixie Service, Kil King. N. C. 

$3.50 oa 























NEW Customers—1.000: 
Company. P.O. Box 565. Newport. R 











USE THIS ORDER FORM TO INCREASE YOUR MAIL ORDER BUSINESS 
LOOK AT THESE LOW RATES 


80c Per Word,. Per Insertion WHITE SPACE—$4.50 Per Line. 


Minimum Ad—10 Words—$8.00 CASH WITH ORDER 
Sell 

















A Product or Service To Men, Use This Easy Means To Get More Sales 


CLASSIFIED ADVERTISING ORDER 


Popular Science Monthly ° 353 Fourth Avenue ° 
Please insert the ad below in your....................... bab Schaksesed eieaaiees 


You 





EACH WORD IN NAME AND ADDRESS MUST BE COUNTED AS A 


City & State... 


! Address 


Leonia atin eben aes tients aaa 


To be inserted in the October issue, this order must reach us August 23rd 
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EVERYTHING YO 


) WANT TO KNOW ABOUT RADIO 


IN THIS ““2-VOLUME REFERENCE LIBRARY” 


A MOUNTAIN OF RADIO MATERIAL 
1M THESE TWO GIANT BOOKS! 


Let these two great books show you how to build 
and repair all types of radios, FM receivers, port- 
ables, radio-phonographs, shortwave sets, high fidel- 
ity amplifiers, wireless record players and recorders! 
No matter what you want to know, you can find it 
in a jiffy in these two wonder volumes—for they 
take you from basic soldering and splicing to build- 
ing big radio-phonograph combinations! 

Together these 2 books complete your home library! 
“Everybody's Radio Manual"’ gives you vital fundamentals, 
teaches you how to “‘trouble-shoot’’, read blue-prints, stop 
interference, improve old receivers. "Radio For the Millions”’ 
brings you complete wiring diagrams and step-by-step in- 
structions for building 78 radios, phonographs, recorders! 


YOURS AT A BARGAIN PRICE! 


© mammoth books like these, crammed with hundreds of 
ures, diagrams, tables, codes, definitions and plans should 
sell for at least $3.00 apiece—but you can have both for the 
gain price of only $2.98! Why, the money saved on your 
repair job more than pays for the books! 


READ THEM 7 DAYS FREE! 


Grder this great set at once before it's sold out! Send no 
Money now—just fill in and mail coupon below. Pay post- 
man only $2.98 plus a few cents postage, when he delivers 
y@ur books. (Or you can order either book alone if you 
Wish). Let these giant books prove for themselves what won- 
@rs they can do tor you! You take no risk. If after 1 week's 
feve trial you aren't delighted, return books for full refund. 


memes EVERYBODY'S 
RADIO MANUAL 


256 PAGES! 

10 BIG CHAPTERS! 
216 PICTURES! 

75 WIRING DIAGRAMS! 


Onty $1.49 in DeLuxe binding 


This clear-cut, simply written manual is jam- 
packed with step-by-step instructions for building 
and repairing all types of radios! It shows how to 
solder, cut and drill; how to read radio wiring 
diagrams, check circuits, make testing instruments, 
measure capacities, identify high voltages, calcu- 
late resistances, and locate open circuits. Read the 
big chapter on improving old radios, wiring battery 
sets for AC current, adding phonograph attach- 
ments, and adapting sets for short wave reception. 
You'll find complete plans for budding 11 sets in- 
cluding an AC-DC short wave receiver, a simple 
wireless record player, and a 3-way portable! k's 
just bursting with short-cuts, pictures, diagrams. 
Order now while stocks are still available! 














SEE THESE BOOKS AT OUR EXPENSE! 
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HERE’S WHAT YOU GET IN THIS 
“2-VOLUME REFERENCE LIBRARY”: 


448 PAGES— PLANS FOR 89 SETS 
864 PICTURES —150 DIAGRAMS 
HUNDREDS OF HOME RADIO REPAIRS 


RADIO FOR 
THE MILLIONS 


648 PICTURES 
192 GIANT PAGES 
78 COMPLETE PLANS 
Only $1.98 in DeLuxe binding 
Complete instructions 
for building: 














Cabinet ideas 
Vest-pocket receiver 
Book-end radio 
2-tube receiver 
Camper's radio 
Compact all-wave set 
Suitcase phonograph 
Dressing table radio 
Bicycle radio 
““Audio”’ telegraph 
Weekender's radio 
Library table radio 
AND 55 MORE! 


Unique FM receiver 
Twin-bed radio 
World's smallest port- 
able radio phonograph 
Two-way radio station 
Remote control unit 
Pocket receiver 
l-cube short-wave set 
Kitchen radio 
Low-cost home recorder 
All-purpose portable 
Television antennae 
Around-world receiver 











MAIL COUPON TODAY! 


POPULAR SCIENCE PUBLISHING CO., 
353 Fourth Ave., New York 10, N. Y., Dept. 88 
Send me the following book(s) checked: 
(1) Everybody's Radio Manual, $1.49 ) or $2.98 
| Radio For the Millions, $1.98 )} for both 


I will pay postman $1.49 for Everybody's Radio Man- 
ual or $1.98 for Radio For the Millions—or $2.98 for 
BOTH (plus postage). If not delighted, I may return 
books within 7 days for full refund. 


NAMI 





ADDRESS 





CITY ae 
Check here if you send payment with order, and we 

will pay all shipping costs. Same return privilege 

Leeee eee eee eee eee eee eeeaeeeee 
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Complete Large Seale Plans Only 
ELECTRIC’ SHOCKER 
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Joo ‘Lovis-Welcort Fight Films 
- Srines im an amaring @vit-ie 65.89 
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Remarkably Low-Priced Imported 
Chronograph Style Stop Wat Watch 
Tune Roces & Gomes—Tells Speeds—Plus Fine 
Swiss Wrist Wetch 


CLEAR SKIN MAKES 
ANYONE BEAUTIFUL 
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Crameiaon Food Package 200 


Electric SPEED BOAT/ 


With battery— 
ready to runt 
Powerful 
electric mo- 
tor; famous 
feystone 
boat. ®@-in. 


Natural mahogany topside, decorated deck, red under- 
TE ise bedy. Rudder, wind breaker, lights. pennant Boxed $1.19 
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WHERE WILL YOU HAVE YOUR TELEPHONE ? 


Just point out the spot. The U.S. 
Army can lay a telephone wire at your 
feet before you can say “Rocket!” 

And that’s just what you would say, 
because the modern soldier can use rock- 
ets to carry field telephone wire over any 
kind of terrain up to 150 yards. 


Treacherous rivers, cliffs, mountains 
—even terrain swept by shellfire — none 
of these is a major obstacle any more. 
The rockets carry the wire up and over 
and put it down where you want it! 

An improved wire dispenser, tested 
and proved by the Signal 
Corps, makes possible 
this unique method of 
establishing quick com- 
munications under diffi- 
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cult conditions. It’s only one of scores 
of new developments, new methods, new 
equipment which the Regular Army 
soldier works with every day. 

As a soldier today, you deal in “fu- 
tures.” You’re out in front, with new 
techniques, new equipment, new devel- 
opments in science and industry. You 
do things better and faster than any 
other soldier because you get the finest 
kind of equipment to go with your native 
“know-how.” 

You can get full details at your U. S. 
Army and U.S. Air Force 
Recruiting Station. 

* 
U. S. ARMY AND U. S. AIR FORCE 
RECRUITING SERVICE 


CAREERS WITH A FUTURE 


U.S. Army 





e Voice of Science 
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Machinist or Scientist? 


And because, with Dr. Langmuir, he made 
it snow indoors and out by seeding clouds, 


AN you tell by looking at this man 

whether he is a machinist or a scientist? 
Whatever you say, you will be right—be- 
cause this man is both! 

He went to work for General Electric 
back in ’22 as a drill-press operator. His first 
job in the Research Lab was as a machinist. 
In °31, Dr. Irving Langmuir picked him for 
an experimental program and he began to 
function as a scientist. Night study (he had 
only two years of high school) made him a 
research chemist. He is best known as the 
“snowflake scientist” because he developed 
the method of capturing crystals in plastic. 


Of course you do: 
Schaefer is the name. People have been 
calling him “Doctor Schaefer” for some 
time. Last June, Notre Dame made it legal. 

You can see that Vincent J. Schaefer, 
D. Sc., and Mister Schaefer, first class ma- 
chinist, are of one and the same mind in 
believing that the scientist and the good 
workman have much in common. 


Rinna, Miles 


aucusr 1948 II 


Know him now? 








Great drama comes to television in NBC telecasts of Theatre Guild presentations. 


How wide is ‘Broadway’ ? 


To people all over the world 
“Broadwav” means the the- 
atre. So when NBC, in October, 
1947, 


cast pertor mances of 


introduced regular tele- 
Theatre 
Guild productions, an expan 
sion of “Broadway” began—and 
some day it will be nation-wide. 

Today, if you live in a television 
area almost anywhere from Boston 
to Richmond, the new “Broadway” 
of television runs past your door. 


Now you can see great plays, pro- 
fessionally performed by noted 
actors. That's news, exciting news, 
to lovers of the theatre. 


Celebrated artists run through 
lines and action before keen- 
eved RCA Image Orthicon tele- 
vision cameras. At your end of 
the picture, on an RCA Victor 
home television receiver, action 
is sharp, clear, detailed . . . and 
voices flawless. 


That television can make so im- 
portant a contribution to American 
entertainment is in good part the 
result of pioneering and research at 
RCA Laboratories. Such research 
enters every instrument bearing 
the name RCA or RCA Victor. 


When in Radio City, New York, be 
sure to see the radio, television and elec- 
tronic wonders at RCA Exhibition Hall, 
36 West 49th Street. Free 
Radio Corporation of America, 


Building, Radio City, N. Y. 20. 


admission 


RCA 


RADIO CORPORATION of AMERICA 
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Light Stopped. @@ This picture—uninteresting at first 


glance—is one of the most important photographs ever taken: the first published 
portrait of a ray of light stopped in its tracks. Each white dot is the reflection: of 
the same beam of light in one of a series of mirrors spaced along an inclined 
board (inset). The lower dot is about 10 feet from the camera; the upper one, 
20 feet. The 10 feet between them is the distance the light—going a billion feet 
a second—traveled during the time the shutter was open: 1/100,000,000 of a 
second, This world’s-record wink was attained by Navy scientists at Pasadena, 
Calif., with a Kerr-cell shutter (PS, July 48, p. 136) attached to a Kodak 35 ®. 
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Boss of the big bombers, ¢ ( t ( 


Strategic Air ( 1A 
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Bombers to Now? 


America’s foremost authority on strategic air power tells 


how amazingly bombing has changed since World War II. 


TOOK the United 
States and its allies a 
long time to bomb the will 
and ability to fight out of 
Germany and Japan. Tens 
of thousands of planes and 
advanced bases all over 
the world were needed. 

You'll. never see any- 
thing like that again. A 
few hundred planes will 
suffice the next time. They 
will make fewer raids, 
taking off from fields in 
Texas, New Mexico, North 
Dakota, and Washington, 
rather than from bases in England and the 
Marianas. 

They will fly farther, but they will not 
tote so many tons of bombs. One reason is 
that the atom bomb knocks out whatever it 
hits for keeps. Another is that there wont 
be time enough for island hopping and base 
building. 

These are the views of America’s leading 
authority on this subject, Gen. George C. 
Kenney, head of the Strategic Air Command. 
He is a tough little man with a brush haircut 
and a square, leather-wrinkled face. He has 
been in the long-range bombardment busi- 
ness a long time. He fought for air power 
with Gen. “Billy” Mitchell back in the lean 
days. He sold General MacArthur on air 
power and, by his use of it, he undoubtedly 
shortened the war in the Pacific. 

Two world globes flanked his desk when 
I interviewed him recently at Andrews Field, 
Md. One of them is calibrated to give global 
distances at a glance—from anywhere in 
the United States to anywhere anywhere. 
The other, a larger model, reminded me 
of one I had seen in his office in Brisbane, 


‘ —— ~e 
Taking a B-29 out of moth balls 


An interview with General Kenney 


By Herbert Johansen 


Australia, in 1944. Then 
as now Kenney made fre- 
quent trips to the globe, 
drawing a line with his 
finger to stress a point. 

It’s Kenney’s job to be 
ready for whatever might 
come. “Never again,” he 
declared, “will we bat down 
one war factory after an- 
other, one industry after 
another, utilities, commu- 
nications, and so on.” Grim 
as the prospect is, we 
would, on provocation, 
send our atom-armed 
bombers for a blanket attack on the enemy's 
centers of industry and population, stunning 
him, paralyzing him. 

“That's what an enemy would do,” Ken- 
ney is convinced. “If we are attacked, it 
won't be with just one bomb. It will be a 
slug-em-out attack . . . A study of wars 
throughout history has taught us the brutal 
fact that, regardless of other factors, a deci- 
mation of population means almost certain 
defeat. Any enemy who might attack us 
knows that. And that’s why we've got to be 
ready to bat back with a more powerful 
blow—shoot ’em on the rise. 

“If we don’t, we won't be standing in lines 
to buy nylons. We'll be standing in lines to 
live—if there are doctors and nurses left to 
jab our shriveled arms with an injection of 
some antidoté for radioactivity that we 
haven't yet discovered.” 

Strategic bombardment in World War II 
depended on how far we could go and still 
carry a profitable bomb load. But today, 
strategic bombing authorities are concerned 
with only one bomb load—the atom bomb. 

The atomic bomb gives a single plane the 
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The new Superfortress, Bocings B-50, looks 
like its predecessor, the B-29, but has more 
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LIGHT BOMBER DAY FIGHTER 
SQUADRON SQUADRON 


In the new Air Foree. three squadrons of the 
strengths shown above compose a group. In 
World War I, a heavy bomber group had 48 
planes; for the atomic age, this has been re- 
duced to 18. Under the 70-group Air Force set- 
up there will be 21 heavy bomber groups, 5 
light bomber groups, 22 fighter groups, 3 all- 
weather fighter groups, 4 tactical reconnaisance 
groups, 5 long-range groups, 10 
troop-carrier groups, plus 22 separate squadrons 
such as liaison and rescue. Aircraft required: 
6.869. Besides these, there will be 27 National 
Guard groups and 34 Air Reserve groups. 


FCCOMMAISANICE 
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power and range. For concentration of fire- 
power, one man can control all five gun turrets 


destructive power of 1,000 planes loaded 
with old-fashioned bombs. So even the 70- 
group Air Force you've been reading about 
in the newspapers will have only about 700 
very heavy bombers, as compared with 
14,000 used by the U. S. Army Air Forces 
and the RAF in the European Theater alone 

Right now, we have a bomber with 
greater range than any plane has vet flown 
in combat—ready to take off in a matter of 
hours. It isn’t a new 20,000-,, 15,000-, or 
even 10,000-mile bomber. It has neither 
jets nor rockets. It’s the B-29 that delivered 
the A bomb to Nagasaki and Hiroshima. 

“Nothing new has been added to this 
longer-range B-29,” General Kenney ex- 
plained, “except more efficient flying, squeez- 
ing every mile out of its engines and fuel 
load—a system of flying called cruise control.” 

Bombing America’s most probable enemy 
with B-29s would entail one-way flights, but 
the airmen would figure on landing in 
friendly or neutral territory.» We have sev- 
eral thousand B-29s in mothballs—possibly 
enough for 10 months of war. 

We have other bombers with greater 
built-in range than the B-29, but they are 
not yet in mass production. Such a plane is 
the B-50. It looks like the B-29, but inside 
design changes and improved performance 
make it a 75 percent new plane. Its top 








speed is around the 400-m.p.h. mark. The 
B-50’s range, with cruise control, will un- 
doubtedly exceed 6,000 miles—but just how 
much remains to be seen. Supercharger 
trouble and a few other “bugs” remain to be 
ironed out. 

Another long ranger is Consolidated-Vul- 
tee’s giant B-36. It has flown 8,000 miles 
with a dummy bomb load of about five tons. 
That flight was equivalent to a round trip 
between Alaska and Moscow. Kenney be- 
lieves that its full gross load can be increased 
another 25 tons. That would make it a 10,- 
000-mile bomber. But the 139-ton weight of 
the B-36 doesn’t exactly fit in with his plans. 

When asked about a 15,000- or 25,000- 
mile bomber, Kenney said he didn’t want 
it. He considers the B-36 the last of the 


Biggest of the bombers, the B-36 was designed 
to carry five tons of bombs for 10,000 miles. 


big reciprocating-engine, propeller-driven 
bombers. He doesn’t want more range if it 
means making planes bigger and heavier. 

“Propellered aircraft undoubtedly could 
be developed to give a range of 25,000 
miles,” he pointed out, “but with increased 
range, the speed, in relation to jet jobs, 
decreases to a point where the bomber 
would be a sitting duck for jet fighters or 
antiaircraft fire. Rather than sacrifice the 
advantage of speed, I would add the extra 
range I need by refueling in flight.” 

He is convinced that in-flight refueling of 
combat planes is a certainty. So his ideal 
bomber would have a range of about 7,000 
miles built in, and a speed of between 500 
and 600 miles per hour. It would be either 
a turboprop or jet-powered job. 

High-efficiency turbojets and ram-jets can 
give speeds ‘way up in the supersonic re- 
gions, but at present range is limited. Gen- 
eral Kenney, while discussing the problem, 
picked up a model of the sweptback-wing 
Boeing XB-47 six-engine jet bomber. 

“This, or something like it,” he said, “may 
be the answer to speed and range.” 

The XB-47 can do around 600 m.p.h. and, 
although still experimental, has a range 
reported to be around 3,000 miles. 


The Lockheed-designed XJ-37 turbojet 
engine (PS, June 48, p. 144) may solve the 
problem, licking the high fuel consumption 
of other engines of this type. Its high thermal 
efficiency may give jet bombers the long 
range of their reciprocating-engine brothers. 

Another solution may be nuclear energy 
for fuel. But however we get it, long range 
will be as essential to the next air war as 
the atomic bomb. Outlying bases, such as 
Stephensville, Newfoundland, or Mile 26, 
near Fairbanks, Alaska, will be no more than 
fighter-protected fuel dumps. A quick land- 
ing there to load up with gas, and then on 
across the North Pole—to come back or not, 
depending on range available at the time. 

The atom bombs will be kept in the safest 
places as long as possible. So our very 
heavy, long-range bombers will take off from 
bases in the heart of the United States. 
Right now, Strategic Air Command head- 
quarters is being moved from Andrews 
Field, Maryland, to Offutt Field, Nebraska. 

General Kenney’s boys have dreamed up 
an ingenious way of greatly increasing the 
amount of auxiliary gas that can be carried 
economically—but he’d rather not talk about 


' it right now. So that leaves cruise control 


and in-flight refueling (PS, Jan. °47, p. 82). 

The father of cruise control is Col. C. S. 
“Bill” Irvine of Pacusan Dreamboat fame 
(PS, Dec. ’46, p. 91). The trick is to make 


The XB-47 has 6 jet engines, 4 in pairs and one 
near each wing tip. It can carry the A bomb. 


each part of the engines carry its full share 
of the load, to make it work evenly, smooth- 
ly, and at top efficiency. During the war, 
“engine flying” increased the bomb load 
from three and a half tons to 10 tons. 
Ways to do it still better have been found 
since then. Even the best tuned-up carbu- 
retor system, for example, is inefficient be- 
cause of its uneven distribution of fuel. The 
answer was fuel injection, which gives each 
cylinder exactly the same amount of gas. 
Today there is no guesswork in flying the 
B-29, and there won't be in flying the B-50. 
As the flight engineer watches electronic 
fuel gauges, flow meters, and other instru- 
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ments, he knows exactly what is going on 
in the engines, whose spark-plug gaps have 
been adjusted to 1/10,000 inch. Torque 
meters tell the exact horsepower each engine 
is pulling. If there is the slightest deviation 
from the flight cruise plan, a correction is 
made. With no margin of error allowed, the 
word precision has the same meaning in 
cruise-control flying that it has in the labora- 
tory of a microchemist. 

The other main factor in mile-stretching 
is mid-air refueling. It is one of Kenney’s 
top-priority projects. Fhe British have op- 
erated aerial gas stations over both the South 
and North Atlantic, using a B-24 as the 
tanker and a Lancaster cargo plane as the 
receiver. And as this article was being writ- 
ten, a simplified version of the British equip- 
ment was being tested over the North At- 
lantic_at altitudes above 12,000 feet, with 
contact between the planes made by radar. 

Since the B-29 is pressurized and the ait 
is extremely cold at high altitudes, manual 
adjustments outside the plane are impossible. 
So the system has to be fully automatic. The 
two planes fly about 100 feet apart, and gas 
is transferred at a rate of about 100 gallons 
@ minute. Because the planes have to oper- 
Ate as Siamese twins, Kenney plans to use 


two of the same type: that is, a B-29 tanker 
would fuel a B-29 bomber. 


Where would we refuel our ~-bombers? 
General Kenney walked over to one of the 
two globes and pointed to the tip of the 


always-on-top northern hemisphete. 


One atom bomb, with the destructive power of 
10,000 tons of TNT, did this on August 9, 1945, 
to Nagasaki, a city of more than 200,000. 
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“If we get into trouble again,” he said, 
“the attack will probably come over the 
shortest air routes from the European-Asiatic 
land mass across the North Polar basin. And 
that’s where I'd refuel—right over the North 
Polar basin, north of the Arctic Circle.” 

Fighter escort for long-range strategic 
bombing missions is a moot question> There 
is no fighter today that has enough range. 
An escort plane with a radius of even 5,000 
miles would carry turreted armament. To 
protect the bomber, and itself, it would re- 
main in formation, firing on any attackers 
that came within range. Such a fighter 
would have to be almost as big as the 
bomber it defended. 

Then there is the kangaroo approach, 
with the bombers carrying their own fighte1 
escort. Already under test is the McDonnell 
XP-8S5 parasite fighter, designed to be nestled 
inside the bomb bay of the giant B-36. It 
would be released in case of attack and 
picked up later. But General Kenney isn't 
too keen about the idea. “I'd use the added 
weight for gas,” he said. 

There'll be no fighter escort in his book. 
Bombs will be dropped from 25,000 to 
30,000 feet under cover of night or through 
clouds. The greater speed of jet bombers 
may make daylight bombing feasible. Those 
who shake their heads and point to the 
heavy losses of unescorted bombers in World 
War II might mull over a recent report that 
10 of our continent-based B-29s made a 
mock attack on England. Of the 10 bomb- 


A mass formation of bombers using ordinary 
bombs was needed to do this to a single Nazi 
factory. The photo shows 286 bomb craters. 





Refueling in flight is the gimmick that will 
give extreme long range to our bombers. Above, 
right, is shown a photo of a British B-24 
refueling a Lancaster. The detailed photo at 


Long, 10,000-plus-foot concrete runways will 
not be necessary with the track-gear shown 


ers, six were detected, but only two of the 
six were “shot down” by RAF jet fighters. 
In experiments conducted by our First 
Fighter Group, P-80 jet fighters have en- 
countered difficulties in making interception 
attacks on individual B-29s coming over at 
extremely high altitudes 

If we send our bombers out on serious 
business again, they will not go in mass 
formations to make a meaty target for inter- 
ceptors. We would probably not assign 
more than six bombers to a target, and they 
would make the bomb run from different 
directions. 

There may be few places in friendly terri- 
tory where the heavyweights can land the 
way they would at home. But Kenney says 
we may not need such bases. “We may use 
track-type landing gear,” he explains. 

Fairchild has been experimenting with 
this idea for some time, using a gear made 


= “er BC i 
left shows how the leader line caught by the 
receiver plane pulls in the fuel hose. U.S. 
method is a simplified version of this system, 
adapted for high-speed, high-altitude bombers. 


above. Pictured at right above is the gear in- 
stalled on a 54,000-Ib. Fairchild C-82 Packet. 


by Firestone. Tractor landing gear was re- 
cently installed and successfully tried on a 
C-82 Packet. It is in the works for the B-29, 
the B-50, and even the B-36. 

With this gear, which on very large air- 
craft saves weight, our biggest bombers will 
be able to take off and land from almost any 
reasonably flat area: prairie, desert, tundra, 
beach, snowfield. Kenney points out that 
even ice caps could become emergency 
bases if we sent a glider in with a bulldozer 
to smooth out the hummocks. 

“We've got to have this and a lot more,” 
Kenney emphasized. “Equality with any 
enemy isn’t enough. If we let the other guy 
get ahead of us, he'll drop something else 
along with the pay-off A bomb—it will be 
a fountain pen for us to sign the dictated 
terms of bondage.” END 
For a pictorial summary of strategic bomb- 
ing, turn to the next page. 
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How Far Could Our Bombers Go? 
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Meee B-29 Superfortress, a veteran of 
the last war, is still the best we have 
today; it now has a range close to 6,000 
miles. Bombers with greater range, like 
the B-50 and the B-36, are flying, but 
are not in mass production. Both are still 
being improved as “bugs” are eliminated 
Under pressure of war, they could go 
into immediate production Vite mil Com ait 
B-29 in World War II, thev could be 
Hown from assembly line to front line 
getting their service tests in actual com 
bat\Cruise control — more efficient flving 
ilready has almost doubled bomber 
range, and in-flight refueling will prob 
ably make if unnecessarv to build bigger 
and heavier bombardment plane s to gain 
greater range. The non stop globe 
dling bomber died on the drawing | 
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sa 5,000-10,000 miles 
a J at medium speeds 
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Gamme« |. 
Up to 1,000 miles 


The above range figures are approximations 
but give an idea of the relative scope ot 
operation of current and future = aircraft 
powerplants. Jet fighter aircraft make it im 
perative that speed be built into our big 
bombers. Fuel economy — for range — there 
fore cannot be bought by too great a sacri 
fice of speed. Instead, range must be in 
creased in other ways, such as by° refueling 


in fight or by developing nuclear fuel 








New Ideas from 
the Inventors 


_dack Aids Blowouts, Skids. A 
small wheel in the bottom of this built-in, 
hydraulic auto jack is designed to act as a 
temporary support when a blowout occurs. 
When the jack is lowered further, the wheel 


i ee Re eee 
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Camera Holds Two Films. With 
this camera, you'd be able to take color or 
black-and-white pictures without stopping 
to change the film. Patented by W. D. 
Teague, of New York City, it holds two rolls 
of film back to back with a partition be- 
tween. A knob on the side rotates the film 
holders to bring either film in front of lens. 
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recesses into the base, and the car is raised 
for easy tire-changing. A spiked plate on the 
bottom permits emergency use of the jack 
to stop skidding on ice. A. M. Sorrentino, 
of Brooklyn, N. Y., is the inventor, 


Twister Joins Wire. To save wear 
and tear on the fingers, W. B. Mitchell, of 
Seattle, has patented a twister for joining 
two ends of wire. One wire is threaded 
through guides on the twister, while the sec- 
ond is hooked under a flange at one end. 
When the twister is turned, the flange winds 
the second wire around the first. 





Brakes Straighten Plane. Newly 
patented auxiliary wheel brakes are de- 
signed to keep a plane from ground looping 
if it comes in for a landing at an angle to 
the runway. As the plane turns, sidethrust 


Handle Bars Are Adjustable. 
By just tripping a finger release, a bicyclist 
could adjust these handle bars to the most 
efficient position for various speeds and ter- 
rain. Patented by M. Dufaux, of Geneva, 
Swit., they are meshed at the steering post 
by two gears, so each moves with the other. 
Once set, they lock at desired position. 








against the wheel on the outside of the turn 
forces it inward against a brake drum, This 
pivots the airplane on the braked wheel, 
bringing it back in a straight line. The in- 
ventor is H.L. McPherson, of Memphis. 


¥ 


Shaker Keeps Salt Dry. A ball 
valve in this novel salt shaker, invented by 
T. R. Duncan, of North Hollywood, seals it 
against moisture. The ball rests loosely over 
a funnel-shaped opening in the bottom and 
keeps it closed when the shaker is not in 
use. Shaking the container jiggles the ball, 
letting out a little salt with each shake. 
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Tron Horse Trims 
Its Own Hoofs 


\ OTORISTS aren't the only ones to 

worry about flat tires. Locomotives 
get them too. Their great driving wheels 
scream against the rails in starting, braking, 
and grinding around curves until flat spots 
develop. 

That's why railroad men are interested 
in this new method of shaving them smooth 
again. It takes only half a day for what 
once was a five-day job in the shop. The 
wheels stay right on the locomotive, which 
itself serves as the lathe to trim them. 

The called the Lidgerwood 
system, named for the company that makes 
the heavy-duty winch used to pull the iron 


method is 


horse while it trims its own hoofs. 


eX 


Towing cable is loope -d over pulley y mounted on 
a truck that couples to rear of the tender. When 
winch turns, locomotive is pulled backward up 


a special 900-ft. length of track at 14 m.p.h 


Sy ee 
Cutting head, with slot for “razor,” 
brake shoe. Compressed air holds it 
wheel. Tires are trimmed about once 
after 40,000 to 200,000 miles of service 


replaces 
against 
a year, 
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Electric winch, anchored in concrete and pow- 
ered by 75-hp. motor, reels in 1%-in. cable to 
tow locomotive along slightly inclined track in 
the Southern Pacific yards at Los Angeles. 


Inch-thick “razors” shave tread and flange of 
a worn tire to proper contour. They're used one 
after another (left to right) as winch pulls 
the locomotive 8 to 14 times along the track. 


Trimming takes up to a quarter of an inch of 
steel off tire. After 8 to 11 treatments have 
cut it from an original thickness of 3% in. down 
to 2% in., the worn tire must be replaced. 
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Out of Jets | 


" HE THUNDERJET is the sweetest 

plane I’ve ever flown,” says Lt. Col. 
Lewis W. Chick, Jr., veteran combat fighter 
pilot and deputy commander of the 14th 
Fighter Group, Dow Air Force Base, Ban- 
gor, Maine, “And,” he adds, “we're mak- 
ing it sweeter every day.” 

By that he means that with every hour of 
operational flying, his boys are ironing the 
bugs out of Republic’s C00-m.p.h.-plus P-84 
jet fighter. This is in addition to developing 
new fighter tactics, training jet pilots, cre- 
ating a maintenance system and, 
incidentally, guarding the northeastern ap- 
proaches to the United States. 

Close coordination is maintained between 
the fighter group and Republic’s factory at 
Farmingdale, New York, so that the lessons 
learned by pilots in the sky and mechanics 
on the ground can be incorporated into bet- 
ter and safer P-84s. A priority project is a 
study of the most efficient use of rockets and 
bombs in addition to the plane’s six, wing- 
hidden, 50-cal. machine guns. 


i 


-As shown above, it climbs ae 

the Thonderet hes tgs of or 
a i 

1,000 miles and a ceiling of 40,000 


ie 


The Thunderjet is really a nose and tail fitted 
over the powerful GE, Allison-built J-35 turbo- 
jet engine, developing 4,000 Ib. of thrust. Here 
mechanics are shown stripping down an engine 
for overhaul after about 20 hours of flight. 
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Addition, John Doe starts pay-check prob- 
lem with abacus cleared: all beads above cross- 
bar pushed up, all below pushed down. Arrow 
between second and third columns from right 
marks decimal point. A top bead (5) in fourth 


column from right is pushed down (Figure 1) 


to enter on abacus his weekly wage: $50.00. To 
add overtime pay—$15.04—Doe pushes up four 
lower beads (1 each) in righthand column, 
pulls down an upper bead (5) in first column 
to left of docienal sushes up a lower bead (1) 
in next column to left $65.04. 


Total | Fig. 2): 


To add up his deductions, Doe clears the 
abacus again. He sets the arrow between the 
second and third columns from the right, as be- 
fore, to indicate the decimal point. Now he 
enters $.65, his social-security payment, by 
pulling down an upper bead in the right-hand 
column for the 5, then pulling down an upper 
bead (5) and pushing up a lower bead (1) in 
the next column to the left for the 6. The result 
is shown in Fig. 3. Next he adds $4.00, with- 
held for his Federal income tax, by pushing up 
four lower beads in the first column to the 
left of the decimal point. That gives him a 
total so far—as shown in Fig. 4—of $4.65. 


, 
By W. D. Loy 


Inventor and Manufacturer of 
Loy’s Improved Chinese Calculator 


VER watch a Chinese shopkeeper figur- 
ing his accounts on an abacus? There's 

no good reason why you too can't use his 
simple arrangement of beads on wires. For 
the abacus is not only the world’s oldest cal- 
culating device, but also the cheapest—and 
not half as hard to run as it looks. 

Suppose you wanted to check the figures 
on your pay check with an abacus. These pic- 
tures of how John Doe re-figures his pay, step 
by step, show how you would do the add- 
ing, subtracting, multiplying, and dividing. 

Each column of beads on the abacus rep- 
resents a digit, and figures are read from 
left to right in the normal manner. Beads 
below the crossbar in each column have a 
value of 1 each; those above, 5. A column 
is clear—representing 0—when all its lower 
beads are pushed down, away from the 
crossbar, and both its upper beads are 
pushed up. A digit then is entered by slid- 
ing the required number of beads up 
down to the crossbar. 


U.S. bond deduction of $2.00 is added by 
pulling down an upper bead (thus adding 5) 
and pushing down three lower beads (sub- 
tracting 3) in first dollars column. This gives a 
total (Fig. 5) of $6.65. To this Doe adds his 
hospitalization deduction of $1.36. New 6 plus 
old 5 in right-hand column make 11; so 1 has 
to be carried over into next column—just as 
in adding on paper—leaving 1 in the first 
column. In the second column, 3 plus 6 plus 
the 1 carried over add up to 10; so column 
is cleared, and 1 is carried over to third 
column. There 1 plus 6 plus the 1 carried 
over make 8. So total now ( Fig. 6) is $8.01. 
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Chinese abacus has five beads below crossbar vented sliding pointer to locate decimal point 
in each column, two above it. Japanese have or mark column being used in multiplication 
one with single row of upper beads; other or division. This model sells for $6.50, and 
variations “were used by ancient Egyptians, can be purchased by mail from him at 1317 
Greeks, and Romans. Author of this article in- Rhode Island Ave., N. E., Washington, D.C. 


Subtraction. Now Doe wants to subtract Multiplieation. Next Doe wants to find 
his deductions—$8.01—from his weekly pay. He out how much he'll take home in a year if he 
clears the abacus, then enters on it (Fig. 7) his keeps on earning at this rate. To get that, 
total pay of $65.04. Subtraction is, literally he must multiply $57.03—his weekly check—by 
taking away. To take $8.01 from $65.04, he 52 weeks in a year. He puts the multiplier, 52, 
first pulls down one lower bead in right-hand — on two right-hand columns ( Fig. 9, below). The 
column. Zero from zero is zero; so second col- — multiplicand, 5703, goes on any four columns to 
umn is unchanged. Since he can’t take 8 from the left, leaving some space in the middle for 
third column—it has only 5 registered—he gets figuring. Decimal is disregarded during the 
same result by adding two lower beads there calculating ond will be inserted later in 
and taking awav one lower bead ( representing answer, since its position doesn't change in 
10) from fourth column Answer—$57.03 figuring dollars and cents. The sliding arrow 
shows (Fig. 8) that the company casiier paid no longer needed for decimal, will be =i 8 
John Doe right amount for his week’s work to mark the column on which he is figuring 
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09) 
Multiplication starts from the right and is 
based on multiplying single digits, as on paper 
3x2=—6 oe ay of right-hand digit of mul- 
tiplier go as many columns to right of the digit 
being multiplied as there are digits in multi- 
plic r (52 Dux puts 6 two columns to right of 3 


ton 
_ 
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Arrow is moved to indicate that Doe now is 
working on the 5 column. He multiplies it by 
the right-hand digit-2—of the multiplier 
522 10. He adds the 10, again beginning 
tw olumns to right of the number being mul- 
tiplied—5. This he does by adding 0 to that 
column and 1 in the next column to the left 


goes tour 
figures of 


Again (below) Doe divides by 12. It 
times inte 56—now the first tw 
dividend He enters 4 in quotient 
ver it, and subtracts 48 (4 x 12) from 56. He 
takes the 8 from right-hand column by adding 
ind subtracting 10 (one bead in next column 


to left). He then takes 4 from left-hand column 
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moves arrow 
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the 5 is one 
multiplier, its 
So Doe 


Next he multiplies 3 by 5. Since 
column to left of the 2 in the 
products go one column farther left. 

muts 15 (3 x 5) to left of his 6 (3 x 2). Because 
- has now multiplied 3 by both pu of 52 


he can get rid of it to make room for the 15 


recone 


is il 


Final step: 5 x 5 As before when multi- 
plying by the 5, product goes only one column 
to right of the number being multiplied. This 
finishes multiplication; Doe discards 5 in multi- 
plicand and enters 25 by adding 2 under arrow 
and 5 to next column to right. Answer, with 

$2,965.56. 


decimal, is his yearly take-home pay: 


Next step in Doe’s division goes the same way: 
12 into 85, now the first two figures in the 
dividend. It goes seven times. So he enters 7 in 
the quotient, and moves indicator over it. Then 
he subtracts 84 (7 x 12) from the 85. This 
leaves 1. So the three figures now remaining 
in the dividend, as shown below, are 156 
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Skipping 0 in multiplicand, Doe sets arrow 
above 7. Again he multiplies: 7 x 2= 14, He 
puts answer, as in first step, two columns to 
right of digit being multiplied—7. This he does 
by adding 15 (5 in second column to right of 
7, 1 in next column to left) and taking away 1. 





He then multiplies 7 by multiplier’s left-hand 
digit (5). Again, product (35) goes a column 
farther left than when he was multiplying 7 
by right-hand digit—that is, only one column 
to right of the 7 being multiplied. Finished 
multiplying 7, he discards it to enter the 35. 
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He starts dividing: 12 goes in 29 twice. So, 
column to left of dividend, he sets 





Division. John Doe wants to know, next, 
his average monthly income. To get it, he must in a 
divide his yearly total of $2,965.56 by 12 for up first number of the quotient. Over it 
the number of months in a year. He first clears _ he nc the indicator. He then ee me a 


the abacus. The divisor, 12, then is placed (2x12) from first two digits in dividend, 
on the two left-hand columns. The dividend, 
296556, goes on the six right-hand columns. 


Again he divides the first two figures of the 
dividend by 12, as before: 12 into 15 goes once. 
Doe puts a 1 on the end of the quotient, and 


That leaves none in 


just as you do on paper. 
in second column. 


first column of dividend, 5 


Problem is completed (below) by dividing 36 


by 12. It goes three times even; so the two 
left-hand columns are cleared, and 3 is entered 


in quotient. Then, since the answer is in dollars 
15, he actually takes away 15 on abacus and and cents, the indicator is set two places from 
adds 3. Leftover 3 and the 6 to right of it are the right in the quotient. The final answer is 
now (below) last two figures in the dividend. John Doe’s average. monthly $247.13. 
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moves arrow over it. Then, to subtract 12 from 


income: 
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Longer Hull, Safer Landing. The 
Martin XP5M-1 flying boat shown above will 
put to test a new, long afterbody hull. Ex- 
tended to the extreme end of the plane, this 
is expected to permit safer landings in rough 


Jets Get More Power. The General 
Electric TG-190 (J-47) jet engine shown 
above weighs about the same as its predeces- 
sor, the TG-180 (J-35), but has 25 percent 
more power. With a thrust of 5,000 lb., it is 
claimed to be America’s most powerful jet 
engine. The TG-190 has been installed in 
the “more than 650-m.p.h.” F-86 Air Force 
jet fighter, and will soon power others. 
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seas with less pitching and bouncing. It 
also will reduce normal take-off time and 
distance, since the long afterbody gives 
extra-clean planing. Built for the Navy, the 
XP5M-1 flies more than 200 m.p.h. 


Toe 


Feederliner Makes Debut. Seven 
passengers can fly comfortably in this new 
Aero Commander ®. It is intended for serv- 
ice on routes feeding into main airlines. With 
a range of more than 1,000 miles, it is pow- 
ered by two 190-hp. Lycoming engines; 
speed is 181 m.p.h. The tricycle landing 
gear retracts. The builder is Aero Design 
and Engineering Corp., Culver City, Calif. 
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Camera Clicks Take-Off. Photo 
above shows how a motion-picture camera 
gives a mathematical determination of a test 
airplane’s take-off and landing performance 
within 1/100 second. Set up behind a 
curved vertical and horizontal wire grid, 
the camera’s 4%-inch telescopic lens is fo- 
cused on the airplane 1,800 to 2,000 feet 
away. The vertical wires mark off 100-foot 
sections of the runway; the horizontal wires 
indicate altitude in 25- and 50-foot sections. 
Movie frame at right records that a Lock- 
heed Constitution has gained 50 feet of alti- 
tude after a run of about 2,900 feet. 
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Making Jets Better. This scale 
model of a jet-engine compressor will “climb” 
to altitudes up to 70,000 feet and be ex- 
posed to temperatures from 70° below zero 
to 150° above—without leaving the ground. 
These conditions will all be re fed? ar in 
the test chamber in which it is being in- 
stalled above. The chamber is part of a new 
GE $25,000,000 laboratory at Lynn, Mass. 








Spoilers Aid Aileron Control. 
The Martin-developed spoiler aileron pic- 
tured here gives the pilot extra control in 
banking without increasing the aileron sur- 
face. The spoilers are located inboard of 
the regular ailerons, just ahead of the flaps. 
In raised position, they help force the wings 
down in a turn. Spoilers on each wing oper- 
ate independently of those on the other. 
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What's New in Aviation 


Finds Fuel Level. This built-in fuel 
gauge makes it easy to see how much gas 
there is in an underwing fuel system. It is 
just pulled down and out of the fuel cell 
in the wing, as shown above on a Martin 
2-0-2. When the upper end of the gauge 
reaches the fuel level inside tank, holes in 
its tip let gasoline drip through and out the 
bottom, and a takes a reading 
on a scale marked in 20-gal. units, 


mechanic 


Plane Resembles Torpedo. This 
Planet Satellite® is arranged like a ship. 
Che 250-hp. Gypsy Queen engine is amid- 
ships, and the pusher propeller is in the 
stern, aft of the tail. This design is expected 


Rocket Racks Fold into Wing. 
High velocity aircraft rockets (HVAR) 
have increased the striking power of the 
Republic F-84 Thunderjet considerably—but 
the maximum combat speed of this famous 
fighter plane is as high as ever. When the 
rockets are fired, retracting mounts disap- 
pear into the wing, leaving no exterior 
obstructions to cut down speed. 

Four 140-pound rockets under each wing 
(see left and above) are mounted in pairs 
but fired individually by the pilot. The 
rockets have a velocity of over 950 m.p.h.— 
half again the speed of the plane, which also 
totes six .50-cal. machine guns. 


Fast Pressure Alarm. This switch 
lets a plane pilot know when the carbon 
dioxide in his fire-extinguishing system has 
discharged. The drop in the pressure of the 
gas activates a piston in the switch. This 
closes the circuit that turns on a warning 
light in the pilot’s cockpit. The device, 
invented by L. J. Bordelon, Convair chief 
flight engineer, is made by Airite Products 
Co. of Los Angeles. 


to reduce noise in the cabin of the British 
four seater as well ak insure a smooth air 
flow over the magnesium-alloy frame. The 
Satellite® is expected to cruise at 19] 
m.p.h. and have a top speed of 210 m.p.h. 





Electric Tee Helps Lazy Golfers 


OLF pro Joe Mozel has used his head to 
save his back—and the backs of all the 
duffers who spend hours just hitting balls 
for practice. He has invented a machine 
that automatically tees up golf balls, reliev- 
ing practicing golfers of the bend-over-and- 
put-another-ball-on-the-tee routine. As fast 
as one ball can be hit away, another is 
placed on the tee, ready for the next shot. 
The tee-er holds 100 balls on a spiral 
track, down which they roll by gravity to 


the tee mechanism below. Here a spoon, 
driven by an electric motor, lifts them up, 
one at a time, and places them on the tee. 

The tee itself is actually a plunger, drop- 
ping down below the ground when empty 
and rising again as soon as a ball is placed 
on top of it. The ball’s weight controls the 
action of the tee. When the spiral maga- 
zine is empty, a warning light flashes on the 
tee machine and also on a remote-control 
panel that counts the number of balls used. 


MAGAZINE HOLDS 


100 BALLS ON 
SPIRAL TRACK 


SCOOP RAISES 
BALLS TO TOP 
OF RETRACTED 
TEE PLUNGER 


UNDERGROUND 
TEE MECHANISM 


TEE PLUNGER 
HOLDS BALL, 
RETRACTS 

TO RECEIVE 
NEW ONE 


GRAVITY FEEDS 
BALLS INTO 
TEE MECHANISM 


a 


Inventor-golfer Joe Mozel steps up to one of 
the 14 automatic tees on his Portland, Ore., 
practice range. Diagram at top shows how balls 
spiral down gravity feeder into tee mechanism. 
Mechanism (bottom right) is placed below 


ground with only ball and tee protruding 
through hole. When ball is hit, unweighted tee 
drops back through hole, picks up another ball, 
on Gea reappears. For iron shots without tee, 
ball can be rolled onto brush mat to left of tee. 
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} Midgets Invade Ball Park 


PS photos by Hubert Luckett 





straightaway. Scene is N. Y. Polo Grounds 


Coming out of a more than 10° banked curve, 
where Small Car Enterprises is promoting races. 


the midgets speed up for a burst along the 


WHEN the Giants go on the road these 
days, New York’s Polo Grounds does 
not lapse into its usual sleepy emptiness. 


Instead, 200 workmen bustle out—and soon 
the park echoes to the roar of motors. The 


capacity of the average midget-auto track. 

The one-fifth of a mile wood track is laid 
over an aluminum frame. It doesn’t touch 
the diamond or even the edge of the out- 
field. Boards are considered the best for 


midgets have moved in 

For a new demountable, board track has 
made it possible to change a ball park into 
in auto race track in just 18 hours. Twelve 
hours after the last race the track will have 
vanished again—with not a blade of grass 
harmed. As a result, midget-auto racing, re- 
putedly the country’s fourth most popular 


spectator sport, has at last found a home 
When the new $150,000 
track made a recent Polo Grounds debut, 


with enough room 
10,000 seats were available—five times the 
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midget auto racing, and the banked curves 
have already permitted straightaway speeds 
up to 80 m.p.h. When the drivers have 
been broken in to it, they expect to hit 
100 m.p.h. On the average dirt or macadam 
flat track 60 m.p.h. is tops. 

Speed in handling the 235-ton track was 
the vital problem in opening a big-league 
park to auto racing. It has been licked- 
and Lionel Levy, the New York architect 
who designed the track, believes the time 
can be cut still further. 
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Erection is under way above on the first de- 
mountable, wood-floored, midget-auto racing 
track ever installed in a major-league ball park 
Upper stands provide best view of the races. 





— 
Keyhole slots, shown above, in stainless steel 
plates of the horizontal girders are dropped over 
studs in the vertical supports. Each of the 3,000 
girders is coded for quick and easy assembly. 


Workmen, below, are using chain and tackle 
to tighten the boards after a section has been 
assembled. It costs between $5,000 and $7,000 
just to put the track up and take it down again. 
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Aluminum 
dropped into studs on Vertical supports at the 
steepest parts of the banked curves. 
only two men to carry even the largest trusses. 
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The 2,500 boards forming the racing surface 


are made of Douglas fir; those used on the 
curves are steam bent. Hand truck at right is 
used to transport both boards and metal girders. 


The track is down and cars are readying for | 
first trials. It is 36 feet wide at the straight- ; 
aways and 44 feet at the curves. A 12-foot apron ‘ 

wae? - - j 
on the inside is for disabled cars that pull out. 
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This is the Plane 
That Outtlies Sound 


HE needle-nosed, stubby-winged air- 

plane pictured on these pages has suc- 
ceeded in smashing one of the world’s great 
physical mysteries. It has flown faster than 
the speed of sound. 

Eight months after the Bell X-1 had sped 
through the so-called “sonic barrier,” the 
U.S. Air Force conceded that the plane had 
lengthened the spectrum of future speeds 
to anything the imagination could contrive. 
if airplanes can better 660 miles an hour— 
the speed of sound at the X-l’s probable 
altitude—they can, with sufficient power, go 
1,000 or 2,000 or 4,000 m.p.h. 

That is the significance of the announce- 
ment that for the right plane the bogeyman 
of flying through the sonic speed range had 
proved to be only a scarecrow. The fact 
that airplanes could be built that would not 
shake to pieces at supersonic speeds had 
been forecast, in fact, by wind-tunnel tests 
(PS, June, "48, p. 102). 

Just how fast the X-1 flew was disclosed 
neither by 25-year-old Capt. Charles E. 
Yeager, the first man to zip through the 
sonic range, nor by the Air Force announce- 
ment. But it is a fair guess that the plane 
got up to or beyond 1,000 m.p.h. The next 
announced goal of the supersonic tests, held 
at Muroc Lake, Calif., was 1,700 m.p.h., 
two and a half times the speed of sound. 
That is the X-1's estimated top speed at an 
altitude of more than 15 miles. It has not 
been explained how many thousands of feet 


the plane will have to climb to reach that 
height after its release by the mother ship. 
The ceiling of the B-29, now used to carry 
the X-1 aloft, is far below that. 

The reason the flights take place at high 
altitude is that the sonic zone there is 
reached sooner. In “standard air” at sea 
level the speed of sound is 763 m.p.h. But 
the thinner the air, the slower sound travels 
through it. 

Designed solely to explore the realm of 
superspeeds, the X-1 probably is the strong- 
est airplane ever constructed (PS, Jan. °47, 
p. 81). It can withstand 18 times the pull 
of gravity. At maximum power it develops 
6,000 pounds of thrust; with fuel feed aug- 
mented by a pump, it will climb 45,000 feet 
a minute. 

Now that a plane with a wing sticking out 
at right-angles to the fuselage has flown 
supersonically, the Air Force anticipates 
even more success with swept-back wings. 
They delay the phenomenon of high air 
turbulence that has worried designers these 
many years. In fact, with sweep-back, the 
fuselage of a plane can travel at sonic speed 
while the air flowing around the wing re- 
mains in the subsonic area. 

The assaults on supersonic speeds have 
only begun. It is reported that North Amer- 
ican’s XF-86, actually designed for military 
combat, also has flown faster than sound, 
and two Douglas planes are being groomed 
te repeat the performance. 


oxygen and alcohol with water. When set on 
fire, this streams out of four rocket nozzles in 
the tail. Nitrogen pressurizes fuel tanks. 


Fuel takes up most of the X-l’s barrel-like in- 
terior, and accounts for two-thirds of its 6%-ton 
gross weight. Plane burns a mixture of liquid 


96 POPULAR SCIENCE 








X-1 is carried aloft under the belly of a B-29 _ it carries only enough for 2.5 to 4.2 minutes of 
for its supersonic flights. Ferrying the jet to powered flight. Runway trench makes it easier 
high altitudes is necessary to save its fuel, since to hook small plane to big one for take-off. 


7) 
a re. Anes oe aS Be ~ NE =e 
Cockpit of the Bell X-1 is no more compli- nose makes it hard to look out during flight and 
cated than that of a standard fighter plane. when landing. Visibility is said to be so bad 
Pilots complain, however, that the shape of the in climbs that pilots must fly on instruments. 
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1. lee-cream-on-a-stick starts out as nothing 
but a smooth stick. This machine ~~ 24 
sticks exactly into 24 holes in holder every 


time the operator presses a holder against it. 


2. lee cream “mix”—cold but not frozen hard 
is squirted into molds from hopper device. 
This operator is one of the fastest in the county; 
he can fill 24 molds in about three seconds 


1. Salt water in the tank is kept at about 30° 
below zero by mechanical refrigeration. It 
freezes the ice cream in half an hour as molds 
are pushed through it by bar in background. 
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7 Ice Cream 


PS photos by W. W. Morris 


EOPLE have been smacking their lips 

over ice cream for centuries, but nobody 
thought of coating it with chocolate and put- 
ting a wooden handle on it until about 25 
years ago. Now hundreds of millions of 
pieces of ice-cream-on-a-stick are made— 
and eaten—every year. A single modern 
plant, such as that of the Mayflower Ice 
Cream Corp., of New York, where these 


pictures were taken, turns out 9,000 an hour. 


3. Now the stick joins the ice cream. The 
stick holder is taken from a rack and fitted into 
the container of molds. The entire unit is 
then dunked in a tank of brine for freezing. 


5. After trip through brine tank, molds are 
set in hot water for defrosting. Then the ice 
cream, frozen firmly to the stick, can be lifted 
out and sent to the chocolate-coating machine. 














Z 


Whether you're at the ball game, the seashore, 
a mountain resort—or just sitting on the front 
stoop—you will see this picture duplicated over 
and over any summer. For ice-cream-on-a- 


6. Chocolate covering is applied automatical- 
ly. Machine pulls holder into position over 
bucket of melted chocolate, then lifts bucket to 
immerse ice cream so that chocolate freezes on, 
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stick is becoming one of the country’s most 
popular hot-weather confections with grownups 
as well as the kids, rivaling that traditional 
American institution, the ice-cream cone. 


7. Fan blows bags open while girl inserts bars. 
This hand operation will be eliminated by de- 
vice being developed by Ice Cream Novelties, 
Inc., firm that made other machines shown. 
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Trapping Cosmic Rays. The two 
pictures above show the start of an expedi- 
tion to capture cosmic rays—those tiny par- 
ticles, smaller than atoms, that constantly 
rain down on the earth from outer space 
(PS, July °48, p. 139). 

At left, scientists of the Massachusetts 
Institute of Technology set their trap, a ray 
counter and a radio transmitter. At right 
are the 13 balloons that will carry the 30- 
pound apparatus, wrapped in cellophane, 
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19 miles up. Though the outside tempera- 
ture there gets down to 80° below zero, the 
cellophane keeps the apparatus warm by 
admitting the sun’s rays faster than it lets 
them out again. When the balloons break, 
the instruments come down by parachute. 

Such expeditions have found fewer elec- 
trons than had been expected among cosmic 
rays before they get mixed up with the 
earth's atmosphere. This fact may be a clue 
to the mystery of where they come from. 


Split-Seeond Movie. Resembling a 
windmill, the odd picture at left is actually 
a movie lasting a fraction of a second. 
Photos like these, made with a high-speed 
camera, are helping Navy scientists to study 
hydrodynamic principles affecting the per- 
formance of torpedoes. 

A sheet of film revolves on a disk in the 
camera, and a vane-shaped sector is exposed 
for one half-millionth of a second to make 
each “frame.” A complete revolution of the 
disk, which takes 1/30 of a second, yields 
16 views made in rapid succession. 

The example at left shows a steel ball, 
released from a solenoid, or magnetic coil, 
dropping into a tank of water covered by 
an oil film. In the final frame, at bottom, it 
is sinking at the rate of 17 feet a second. 
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Cannon Fires Thunderbolts. Us- Giant Transformer. Mightiest built 
ing this “gun,” Westinghouse engineers are_ in the U.S., the Westinghouse 142-tonner 
testing insulating gases that may replace oil above handles 110,000,000 watts—enough 
in future transformers of smaller design. for a city of 200,000. It will step up a 
At the breakdown limit of gas placed in the Buffalo, N.Y., steam power plant's juice 
barrel, a fiery arc leaps between electrodes. from 13,200 to 115,000 volts to feed the 
The electric potential producing the arc canjjjarea’s electric transmission lines. The pro- 
be raised to as much as 600,000 volts. Petes fans cool its oil-filled radiators. 


New Gun to Shoot Atoms, The L- 
shaped skeleton at right is an engineer's 
model for the biggest Van de Graaf electro- 
static accelerator in the world. The Atomic 
Energy Commission will build it at Los 
Alamos, N. M., to smash atoms for research 
by University of California scientists. 

The building, 120 feet high, will be set 
against a mesa cliff to brace the tower and | 
provide a radiation shield for the control ; I, 
room on top of the mesa. To increase its 
capacity, the accelerator itself will be en- 
closed in a steel pressure vessel. This shell, 
13% feet in diameter and 39 feet high, can 
be lifted by a 150-ton crane, as shown in 
this view of the model, to expose interior 
parts for servicing. 

Streams of protons or deuterons, at up to 
12,000,000 electron volts, will be shot down- 
ward and deflected by a magnet into the 
target room. 
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New Garage 


las Built-in Efficiency 


By R. Lloyd Guyette 
PS photos by W. W. Morris 


RIVING up to the service entrance of a 
garage that opened recently in Hart- 
ford, Conn., a new customer is surprised to 
see its massive door lift up before he has 
so much as sounded his horn, 
That’s only his introduction to a wonder- 
land of mechanical efficiency that is no more 
like your corner service station than the 


ee ee 


Electric eyes over entrance to superservice sta- 


tion open door when car breaks beams of light 


Mayo Clinic is like a country doctor’s office. 

This superservice station, part of the 
Sloate Chevrolet Co.’s new Auto Center, 
occupies one of three main floors in a 
building fitted against the side of a hill so 
that all have entrances at street level. Above 
the service floor is a roof-top parking plaza; 
below are offices and sales room. 

In the series of photographs beginning 
below PopuLar ScrENCE takes you on a pic- 
ture tour of this modern automobile clinic. 


ee oY FRY oa 
from two of several slits in driveway. Pedes- 
trian, breaking only one beam, won't open it. 
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Dispatcher in glass-enclosed room on mezza- 
nine of service department directs flow of all 
work, From chart showing progress of each job, 
he can tell customer when ear will be ready. 


Exhaust fumes from car during motor tuneup, 
or when merely idling, are carried off by flexible 
suction hose to duct under floor. Fans change 
ir throughout building four times every hour. 


Customers waiting for cars to be serviced may 
relax in attractive showroom, below, decorated 
with mural depicting history of transportation. 
Loudspeaker tells them when cars are ready. 
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Signal panel controlled by dispatcher shows 


salesmen what sort of ee to accept for immedi- 
ate attention: green light for yes, red for no, 


yellow as a warning to check with dispatcher. 


Accessories are displayed near service sales- 
men’s desks to catch customer's eye when he 
leaves car. New parts needed for any repair 
job are ordered from here by the dispatcher. 


Showroom lighting fixtures ( below ) hold both 
fluorescent lamps, for general illumination, and 
small spotlights that can be focused individu- 
ally on the mural and new cars on display. 
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Crane Lifts Big Load 


» Tis one-man, ‘mobile Tournacrane © 


Marries a 7-ton load and turns on a 20-foot 
Mime. The boom rides up and down on an 
@levator track, providing a 31-foot reach 


s 


> 


Invalids Get a Lift 


| INvAum patients get a lift—literally—with 
fhis Porta-Lift® for home or hospital use. 

1€ person operating the hydraulic jack at 

1e side can lift a patient into or out of 
beds, wheelchairs, or automobiles. A seat 
hanging from an arm at the top of the 
wheeled stand supports the patient in either 
a sitting or reclining position. “Outrigger” 
wheels give good stability and can be folded 
out of the way when not in use. 
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when fully extended. The track tilts back- 
ward to a horizontal position, and can be 
tipped forward to bring the load over wheels 
for better weight distribution. Three elec- 
tric motors operate pulley, boom, and eleva- 
tor track, while a fourth steers the crane. 


Machine Weaves Faster 


AN ENDLEss stream of high-speed, steel 
shuttles replaces the usual single, wooden 
shuttle in this new Swiss-designed weaving 
machine. Made by Warner and Swasey, the 
“rapid-fire” loom has nearly three times the 
cloth output of ordinary machines. Lacking 
a bobbin, each shuttle grips the thread to 
make only one trip across the loom. It then 
releases the thread and drops ontc a con- 
veyer that carries it back for later use. 





Handy Box Aids Driver 

Tuts versatile box, shaped to fit a car 
seat, can do four jobs for a motorist. Closed, 
it serves as a picnic-lunch box and at the 
same time as an arm rest for the driver or an 
elevated seat for Junior. Opened, as above, 
the hinged cover reveals a vanity mirror that 
swivels to any angle. The Auto Bed Shop, 
Los Angeles, sells it for $13.50. 


, =a 
Chair Doubles as Lounge 

Tuts cross between a deck-chair and a 
rocker lets you lean back and put your feet 
on the desk—without a desk. Thanks to the 
angle in the bottom rails, it can either be 
used semi-upright or tilted ‘way back, as 
above. Called the Barwa @®, the chair is 
said to be scientifically shaped to the nat- 
ural contour of spine and legs in relaxation. 


Camp Stove Fits Pocket 


THE new camp stove shown above takes 
little more room in a sportsman’s pocket 
than a fishing reel or a box of shotgun shells. 
When folded (inset) the Taykit ® measures 
only 5 by 4% by 1% in. Set up, with the 
carrying-case walls pushed out as wind- 
shields under two sides of a wire grill, it’s 
big enough for a frying pan, a coffee pot, 
or a four-quart kettle. The stove burns 
gasoline, but needs no pressure pump. Cup- 
ping your hands around the burner warms 
air in the fuel line to squeeze out a drop for 
a generating flame, and the stove’s own heat 
keeps up the pressure. It will burn an hour 
and a half on one four-ounce filling. 


Baby Cart Has Rockers 
Tue Babycar @, 


shown for the first time at an industrial fair 
in Holland. The wheels let down to lift it 
off the rockers, and a handle can be fastened 
on at the front to pull it by. 


above, was recently 
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CONUS 
OPERATE 
SHUTTER 
AND FILM 
TRANSPORT 


MAGATINE 
FOR EXPOSED 
FILM 


MICROSWITCH 

ACTUATES 
_ FILM-CUTTING 
Se | KNIFE 


Photo-Metric camera, shown open, is -easy to 
run, almost foolproof. As soon as One 70-mm. 
film frame is used, another moves automatically 
into place, preventing double exposures. Push- 
button snap switch operates knife that cuts 
frames apart so salesman can remove exposed 


Contour Maps 0 


By Paul F. Ellis 
PS Photos by W. WY. Morris 


N AKING a suit of clothes really fit a 
‘2 modern man’s bulges, slopes, and pro- 
But engineer- 
ing, physics, and optics have been combined 
now in a Photo-Metric® process to help 
both tailors and their customers. 


trusions is difficult craftwork. 


It requires a unique camera, a set of 
mirrors, and a tricky calculator. Henry 
Booth, president of Amalgamated Textiles, 
Ltd., invented the system, and it has been 
introduced by a subsidiary of his company, 
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MICROSWITCH ACTUATE 
MECHANISM THAT FEEC 
16-FRAME FILM LEADER 

—— PAST LENS INTO MAGAZINE 


FLASH 
CONNECTION 


film at any time. Two synchronized flash lamps 
have life of 10,000 flashes, need infrequent re- 
placement. Shutter speed is fixed at 1/10 sec- 
ond, lens aperture at f/8. Red light warns 
when film spool is empty; white, when power 
is on; amber, when picture is being taken. 


Men Aid Tailors 


which is licensing its use by retailers and 
manufacturers. 

When you order a suit made this way, 
you will be asked to stand on a low pedestal 
and be photographed. You will wear a 
harness made of tape measures bearing large 
numbers showing your measurements. Your 
name and address will be photographed 
along with you. Then the suit will be made. 
You will not have to return for fittings or 
adjustments. 

The camera, designed under direction of 
Eastman’s Dr. Kenneth Mees, is the heart 
of the entire technique. The salesman 





Customer being fitted for suit wears harness 
of tape measures and stands on platform sur- 
ania by mirrors. These reflect his image— 
as seen from front, rear, side, and overhead—to 


camera in corner of room. When salesman 
presses button, all four views (shown at right 
above) are photographed simultaneously on a 
single frame of film in a fraction of a second. 


Mirrors bounce reflections around fitting room to carry four views 
of customer to camera's lens. Usually two pictures are taken: one 
with customer wearing a full suit, one with his coat and vest off 








using it is said to need only a half hour’s 
instruction, principally on how to load the 
film. The focus, the shutter speed, the light 
values are all permanently set. To load the 
camera, the salesman raises the cover. No 
threading into sprockets is required; the 
operator merely places the spool of film on 
the spool holder and inserts the film leader 
into a slot until it comes to a stop. 

As the cover of the camera is tightened 
down, it trips a switch that automatically 
puts the winding mechanism into operation 
so that the first 16 frames are run through 
without any pictures being taken. This is 


insurance against the use of exposed film 
at the beginning of the roll. To extract the 
film, the salesman presses a button that acti- 
vates an electrically controlled lock, auto- 
matically sealing off the magazine from 
outside light or dust. It isn’t necessary to 
wait until all the film on a roll has been used 
up; it can be chopped off any place by push- 
ing a button. 

The picture taken by this camera is a mul- 
tiple reflection of the customer’s images as 
they appear in four optical mirrors. The 
negative is developed and placed on a slide. 
This goes to a workroom where “blue pencil 
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Clerk reads measurements from four-way 
image thrown on large translucent screen from 
back by projector focused on mirror at left. This 
method of projection lets him work close to the 
picture without standing in path of the light. 
Image is enlarged to a predetermined fraction 


men” view the projected negative on a large 
screen. These experts read off the measure- 
ments from the projection and put them on 


a pad 

The data obtained this way is then fed 
into a “calculator.” In it, the Photo-Metric 
Corporation previously has placed what it 
estimates to be the normal measurements 
for any certain size, such as a 39 regular, a 
42 long, or a 36 short. The 
cording to the company, presents estimates 
for about 500 different patterns of men’s 
clothing. The variations from 
one of these are determined with the help of 
the calculator and a slide rule. The cloth 
can then be cut and the suit completed. END 


calculator, ac- 


customers 


Neat Trick if You Can Say It 


Pausinc several times to take a deep breath, a 


speaker recently told the American Chemical 
Society that piperonyl cyclonene is a mixture 
of chemical substances, the most important of 


4 methylenedioxypheny] )- 


2 


which is “hexyl-5-( 3, 
3-carbethoxy-2-cyclohexen-5-one. 
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of customer's actual dimensions. Clerk is using 
calibrated map-measuring device to study every 
detail of posture and build that will be used in 
tailoring suit. Horizontal bar across screen can 
be moved up or down to see whether, for in- 


stance, one shoulder is higher than the other. 


Slide-rule calculator works out the final figures 
to guide tailor in cutting material for suit. It 
determines these by comparing customer’s actual 
measurements with dimensions of various stand- 
ard sizes for different models. Scale is set in ad- 
vance for particular type and style of suit wanted. 





Trains Get Ferry Ride 


Wuen the giant “jaw” at the right snaps 
shut, it swallows 30 railway cars. It’s the 
upper bow section on the Danish ferryboat 
Fyn (above), which carries railroad cars on 
the 15-mile run between Nyborg and Kor- 
sor. Rising like a drawbridge, the bow per- 
mits railroad cars to roll directly from tracks 
on the dock to tracks on the ferry’s deck. 
The modern ferry can also carry 1,500 pas- 
sengers. It cruises at better than 16 knots. 


—— 


Water Shuts Hose Valve 

Tue water itself does the work in this 
self-closing Paul valve for water hoses. The 
opening into the nozzle is smaller than the 
valve chamber, so the water must speed up 
to get through, causing a drop in pressure 
at the opening. This forces a ball inward 
against the opening, shutting off the water 
until the plunger on top is pressed down, 
pushing the ball away from the opening. 


Tiny Peneil Clips Tie 

Less than four inches long and only an 
eighth of an inch thick, this tiny mechanical 
lead pencil can be worn as a tie clasp. 
Made by the Slencil Co., of Orange, Mass., 
it has a long, spring-wire clip on the back 
that fastens the tie to the shirt. The lead is 
propelled or retracted by a single knurled 
roller recessed in a slot in the center of the 
pencil. The top, taken out and reversed, 
provides a convenient eraser. 


Electric Shoe Shiner 

Want an easy shoe shine? The Groomas- 
ter® will meet you half way. Just put on 
the polish, slip your foot under the whirling 
buffer, and this portable home shoe-shining 
machine will do the rest. The eight-inch 
electric sheepskin buffer works the wax in 
and polishes at the same time. If placed 
near the front door, it can also be used as 
a handy shoe cleaner for entering feet. On 
top are places for three jars of. wax. 
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NEGATIVE POST 
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\ickel-Cadmium Battery 
Lasts as Long as the Car 


New to United States, this European 
juice box will not crack, freeze, spill 
acid, or run down when left idle. 


By Marland Manchester 
PS photos by W. W. Morris 


NE of the greatest headaches of the 
American driver is his automobile bat- 
tery. If left untended in storage, it grows 
green whiskers and dies; if it gets low in 
sub-zero weather, it is liable to freeze and 
crack, Jolting on rough roads may break its 


hard-rubber case, and without frequent 
drinks of water it ceases to function. Even 
with careful nursing and no mishaps, it 


often has to be replaced several times dur- 
ing the life of a car. 

Yet there is a battery, new to the United 
States, that has none of these failings. It 
will no crack or freeze. Put it away all 
winter, and it holds its charge and does not 
deteriorate. Equipped with this juice maker. 
you wouldn’t buy a new battery for your 
car—you would buy a new car for your bat- 
tery, for it will last 15 or 20 years. 

Ask your service man about the nickel- 


; cadmium battery and he'll tell you he never > 


heard of it. Look in American textbooks 
and you won't find it. Yet this superior 
battery has been used all over Europe for | 
nearly 40 years. ; 

Possibly six Americans are using this } 
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First step in making nickel-cadmium battery is 
perforation of long strips of steel tape by these 
needles in the head of a mechanical hammer. 


battery today in automobiles and boats. A 
New York businessman put one in his 
Chrysler 18 months ago and has run it 
40,000 miles without adding water, leaving 
his car outside on sub-zero nights. It is still 
full of life. A Rochester man put these bat- 
teries in his Diesel-powered fishing boat 
and laid it up for nine months without at- 
tention, Last January he stepped on the 
Starter, and the engines roared. 

Novel as this may be to Americans, it is 


Tape then is flanged to form “_~ « with tiny 
holes in bottom. Pictures were taken in first 
U.S. production plant at Easthampton, Mass. 


old stuff in Europe. The nickel-cadmium 
battery was first produced in Sweden in 
1909, and since then its manufacture has 
extended to England, France, Germany, 
Russia, and a dozen other European coun- 
tries. It is used in thousands of buses, rail- 
way cars, Diesel locomotives, switch yards, 
signal systems, air-conditioning plants, util- 
ity systems, yachts and liners, and in small 
portable electric lamps. It was one of the 
refinements installed in the Queen Eliza- 


NICKEL-CADMIUM BATTERY 


WHEN DISCHARGING 


WHEN CHARGING 





NEGATIVE PLATE 
GRAY CADMIUM 
METAL CHANGES 
TO BROWN 

<ADMIUM OXIDE 


POSITIVE PLATE 
BLACK NICKELIC 
HYDROXIDE 
CHANGES 

TO GREEN 
NICKELOUS 
HYDROXIDE 


NEGATIVE PLATE 
BROWN CADMIUM 
OXIDE CHANGES 
TO GRAY 
CADMIUM METAL 


POSITIVE PLATE 
GREEN NICKELOUS 
HYOROXIDE 
CHANGES 

TO BLACK 
NICKELIC 
HYDROXIDE 


BLECTROLYTE. POTASSIUM HYDROXIDE 
SOLUTION REMAINS UNCHANGED IN 
COMPOSITION AND STRENGTH 


ELECTROLYTE: POTASSIUM HYDROXIDE 
SOLUTION REMAINS UNCHANGED IN 
COMPOSITION AND STRENGTH 





LEAD-ACID BATTERY 


WHEN DISCHARGING 


WHEN CHARGING 


(NEGATIVE PLATE 
SPONGE LEAD 
CHANGES TO 
LEAD SULPHATE 


POSITIVE PLATE 
LEAD PEROXIDE 
CHANGES TO 

LEAD SULPHATE 


NEGATIVE PLATE 
LEAD SULPHATE 
CHANGES TO 
SPONGE LEAD 
SULPHATE RETURNS 
TO ELECTROLYTE 


POSITIVE PLATE 
LEAD SULPHATE 
CHANGES TO 
LEAD PEROXIDE 
SULPHATE RETURNS 
TO ELECTROLYTE 


ELECTROLYTE: SULPHATE OF ACID UNITES WITH ACTIVE. 
PLATE MATERIALS, WEAKENING SOLUTION. HYDROGEN 
OF ACID AND OXYGEN OF LEAD PEROXIDE 

FORM WATER IN ELECTROLYTE 
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ELECTROLYTE: VERY DILUTE SOLUTION MADE STRONGER 
BY RETURN OF SULPHATE FROM PLATES 





» 


Active material of battery is pressed into trough. 
Positive plates get nickel hydroxide and graph- 
ite; negative plates, cadmium oxide and iron. 


beth, the Queen Mary, and the Normandie 
as an emergency power source to run lights 
and various devices. During World War II 
the Germans used this battery in the V-2 
rocket, and it supplied reliable starting and 
easy maintenance for planes, tanks, trucks, 
submarines, and other fighting equipment in 
all occidental armed forces—save those of 
the United States. Americans not only 
haven't been able to buy the battery, they 
have remained in almost complete ignorance 
of its existence. 

At long last, the wall of silence has been 
broken down, and the better battery is 
actually being manufactured in a plant in 
Easthampton, Mass. During the war, Amer- 
ican experts on the hunt for more efficient 
equipment had a chance to see the battery 
and test its superiorities over the lead-acid 
battery commonly used in the United States. 
One of these experts, Lt. Col. H. B. Nichols, 
a West Pointer of the Air Materiel Com- 
mand, determined to introduce it in this 
country. As soon as he took off his uniform, 
he secured the services of Carl Berg, son 
of the battery’s co-inventor and one of the 
world’s leading engineers in the field. He 
then formed a company and set up a small 
factory. During the last year, his firm, the 
Nickel Cadmium Battery Corporation, has 
turned out batteries in sizes ranging from 
a tiny model suitable for a hearing aid to 
giant multiple units that will start a Diesel 
locomotive. He has not yet entered the 
automobile field, but has sold about 2,000 
of the new batteries to railroads, utility 
firms, oil companies, bus fleets, and other 
industrial users, and his files bulge with 
orders and inquiries from all over the 
country. 

The virtues of this battery stem from 


_ = 9 

; = 

Trough packed with powdered oxides now has 
second perforated tape —— over it to hold 
chemicals but admit battery Huid through holes. 


chemical and mechanical properties radi- 
cally different from those of the hard-rub- 
ber-cased ones familiar to Americans. The 
latter yield electric energy by the chemical 
action of a sulphuric acid solution on a 
series of lead and lead-oxide plates; while 
the new battery delivers juice through a 
chemical change in plates of cadmium and 
nickel hydroxide, using a solution of strong 
alkali as virtually nothing more than a 
conductor of electricity. The chemical dif- 
ference accounts for its long life and the fact 
that it can be stored without deteriorating. 
And because an alkaline liquid is used, it 
can be housed in an unbreakable steel con- 
tainer, which acid would eat through. 


How. It Was Born 


The story of this battery goes back to two 
ingenious young Swedes, Waldemar Jung- 


who finished 7 
and looked 
Berg, a me- 


ner and Karl Ludvig Berg, 
technical school about 1889 
about for something to invent. 
chanical genius who worked for Jungner’s 
wealthy uncle, a cereal manufacturer, had 
already built machinery for processing 
rolled oats. It was a dry summer of many 
fires, and Jungner designed a_ battery-op-J 
erated fire-detection device called a “pyro- 
phone,” which rang a warning bell when 
fire heated thermocouples in the form of 
wires strung around the ceiling. The device 
got publicity, and orders poured in that 
swamped the manufacturing force, com- 
posed of Jungner, Berg, and Jungner’s two 
sisters. Then angry complaints came in that 
the pyrophone wasn’t working. They inves- 
tigated and found that the dry-cell batteries 
were dead. They quickly decided that to 
save the business they had to invent a new 
battery that would hold a charge during a 
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Stripped together and held in frame, trough 
units form plate. This is now corrugated cross- 
wise by roller press (above) to add strength. 


long idle period and, while they were about 
it, that they would work out a new storage 
battery instead of trying to improve the 
dry cell. So with Jungner as the chemical 
expert and Berg the physicist, they tested 
all manner of metals and chemicals that 
could possibly be used in the electrochemi- 
cal storage of power. They saw no hope of 
getting the long life they desired from an 
acid battery, and tested metals that would 
work with an alkaline solution, They set- 


tled temporarily on nickel and iron, and in 
1899 Jungner took out a Swedish patent 


covering all alkaline batteries. 
One Step Beyond Edison 


At the same time, Thomas Edison was 
working on the same prdblem, and-at the 
turn of the century began to make a similar 
battery. Both batteries gave trouble, and 
both manufacturers halted production to do 
more research, Edison corrected the trou- 
ble, and continued to make the nickel-iron 
battery, which is well suited to a number of 
But the Swedish firm shifted from iron 
to cadmium, a soft, gray metal obtained 
mainly as a by-product of the processing of 
zinc, and in 1909 began to turn out this com- 
pletely new battery, superior in many ways 
to all other batteries on the market. 

By the end of the next decade, four firms, 
in Sweden, England, France, and Germany, 
making nickel-cadmium batteries 
under various licensing agreements, and 
assembly plants in other European countries 
were making everything but the active 
chemical material, which the “master com- 
panies” made by secret formula and shipped 
in drums. 

As time went on, bus fleets and railroads 
reported that the batteries they had bought 


uses 


were 
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Assembled sheaves of positive and negative 
plates are intermeshed. Two prongs held by 
workman are opposing terminals of the battery. 


10 and 15 years before were as good as new. 
A cadmium battery installed in a Diesel rail 
car in Sweden in 1913 was still in use at 
the latest report, after starting the engine 
300,000 times. The battery became popu- 
lar in motorcycles because it stood up under 
heavy vibrations. Many business and pro- 
fessional men and automobile fanciers in- 
stalled it in their cars, although the price 
was about twice that of a comparable lead 
battery. 

The new rival caused anxiety among the 
makers of lead batteries, which have a nor- 
mal life of one and a half to three years. 
Until last year, when a suit for violation of 
the Sherman Antitrust Act broke up the 
cartel, the world’s three major manufacturers 
of lead batteries cooperated closely. These 
are: the Electric Storage Battery Company, 
of Philadelphia (100 percent owner of the 
Willard Storage Battery Company, of Cleve- 
land, and Exide Batteries of Canada, Ltd.) ; 
Chloride Electric Storage Company, Ltd., 
of London; and Accumulatoren-Fabrik Ak- 
tiengesellschaft (AFA), of Berlin. Follow- 
ing conventional cartel practice, these firms 
had for several decades exchanged patents 
and secrets, allocated sales territories, and 
fixed prices of their products throughout the 
world. Early in the ’20s, members of this 
group began to acquire holdings in the cad- 
mium battery firms, and by 1936 the cartel 
had established sufficient control and influ- 
ence over its rival to direct policy. Prices of 
cadmium batteries were then artificially 
pegged at about three times those of lead, 
but that did not deter buyers. Users in Mex- 
ico, Brazil, Argentina, Chile, Uruguay, India, 
Malay, Siam, and South Africa enjoyed its 
advantages, and it penetrated even to re- 
Afghanistan and Tibet, 


mote regions in 





Separators of polystyrene, a nonconducting 
plastic, are inserted between the plates so that 
alkaline battery fluid can get between them. 


while it was not available in Canada and 
the United States. 

By this time the original Jungner patents 
had expired, and there was nothing to keep 
an independent American manufacturer from 
making the battery—except lack of technical 
information, as well as complete ignorance 
of its existence. Curious visitors have been 
barred from the plants. The Encyclopedia 
Britannica devotes eight pages to the lead- 
acid and the Edison batteries, but does not 
mention the widely used cadmium battery. 
Twenty leading physics books used today 
in American high schools and colleges all 
describe the lead battery, but not one of 
them mentions the nickel-cadmium type. 
Out of 18 “up-to-date” textbooks on electri- 
cal ‘engineering used in our technical schools, 
only one contains a single line about this 
battery. This means that few technical men 
trained in the United States have ever heard 
except by accident of this superior battery 
with which European and Russian engineers 
have long been familiar. 


Inventor’s Son Comes to U. S,. 


When the cadmium battery companies 
became a virtual appendage of an interna- 
tional cartel that thrived on its vast replace- 
ment market, many zealous engineers chafed 
under the new restrictions. One of them 
was Carl Berg, then chief engineer of Alk- 
lum Storage Batteries, Ltd., of England. In 
1938 he left his job and came to the United 
States, bringing with him his brother Mar- 
cus, the firm’s production manager. The 
Bergs’ contracts, like others in the cadmium- 
battery field, stipulated that if they should 
leave Alklum they should not engage in 
manufacture of the battery for five years. 
Berg found this clause to be unenforceable 


¥. 
Plate group is shown alongside its steel case. 
Together, they form finished nickel-cadmitim 
battery cell with a 360 ampere-hour capacity. 


legally, and sought backers in this country. 

Under Berg’s direction, faithful copies of 
the ingenious machines designed by his 
father over a period of 20 years were set up 
in the Easthampton plant. Lengths of nar- 
row, perforated steel tape are clamped to- 
gether, forming pockets to hold the active 
chemicals, and the thin pockets are com- 
bined to make battery plates, which are in- 
stalled in durable cases of nickeled steel. 
Shopping for the special steel tape, Berg 
was able to buy a consignment of 108 tons, 
tailored precisely for nickel-cadmium bat- 
teries, that had been manufactured here 
for shipment to Russia under Lend Lease 
and left behind on a Brooklyn dock. Using 
parts made in America, Russia is reported 
to have four factories turning out the bat- 
teries we haven't been able to get. 

Oil companies were among the first cus- 
tomers. Used in starting engines that drive 
the oil-field pumps, many lead batteries last 
a few months—cadmium batteries have been 


used a year and a half and show no signs of) 
deterioration. They are used in the urban? 


buses of the Springfield Street Railway Co., 
and in the intercity Diesel buses of Trail- 


ways of New England. William Corrivau,? 


Trailways maintenance engineer, reports 
that his lead batteries need water every 
1,000 miles, while his cadmium batteries go 
8,000 miles without a drink. Other users 
are the Southern New England Telephone 
Company, which has installed them in its 
new Yale private exchange in New Haven; 
the Boston and Maine Railroad, which uses 
them for signalling and crossing-gate equip- 
ment; the Pennsylvania Railroad, which has 
installed them for car air conditioning and 
Diesel-engine starting; and the New Eng- 
land Power Association, which uses them 
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for tripping switches in its installatioris. 

Of great interest to the consumer are the 
tiny cadmium batteries suitable for flash- 
lights, portable radios, and hearing aids. In 
1912 the Russians equipped cavalry units 
with rechargeable cadmium-battery hand 
lamps for use in making camp. ‘ For many 
years, British miners and policemen have 
been using similar lamps, which burn for 
about ten hours on one charge, sell for about 
$12, and last indefinitely. An engineer in 
New has an attractive palm-size 
cadmium-battery flashlight that he  ob- 
tained from a German officer after the war. 
He has used it now and then for two and a 
half vears, and has had it recharged twice. 
It would be simple to market such a flash- 
light with a small converter-transformer unit 
for home recharging. 

Like many makers of new equipment, the 
Easthampton firm’s first interest lies in the 
lucrative industrial market. It is concentrat- 
ing on batteries for Diesel-engine starting, 
railroad switching and signalling, car light- 
ing and air conditioning, and for the job the 
batterv was invented for, running fire-detec- 

Stion systems. Plans for entering the auto- 
' mobile field are indefinite, although two car 
)manufacturers are interested. The company 
is working on a completely new type of 
nickel-cadmium battery particularly suitable 
ifor use in automobiles. The method_con- 
isists of stamping the battery plates out of 
ppowdered nickel and baking them like a 
Ibatch of cookies. This trick of | stamping 
machine parts in molds from metal powders 
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Widely used in Europe, as these pamphlets in- 
dicate, the nickel-cadmium battery—invented in 
1909—was long kept off the American market. 
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and baking, or “sintering,” them was one of 
the most dramatic factory developments of 
the recent war (PS, April 41, p. 98; June, 
"43, p. 98). It was used to make durable, 
highly porous tank and machine bearings 
that soaked up oil like blotters and were 
permanently self-lubricating. During the 
war the Germans tried to make battery 
plates in this manner, but the work was 
sabotaged by slave labor. Now Andy Lang- 
hammer, head of the Chrysler Corporation's 
Amplex Division and one of the world’s lead- 
ing experts in the powder-metallurgy field, is 
working with the Easthampton people to 
make tough, thin nickel plates that look 
solid but, because of invisible pores, are 
actually 80% air. These plates are impreg- 
nated with the necessary chemicals to make 
the battery lighter and smaller and to speed 
up production and reduce labor costs. This 
sintered-plate battery is now being made in 
laboratory quantities, and there is plenty of 
work to do before it is ready for production. 
When it comes, it may replace one of the 
most troublesome parts of today’s automo- 
bile. If it were sold only as optional equip- 
ment, many drivers would pay a higher price 
for the relief it would bring. 


Signal Corps Trying It 


Other American groups are working on 
the cadmium battery. Baker and Company, 
Inc., of Newark, N. J., has employed Dr. 
Anna Hauel, German expert, and is prepar- 
ing to manufacture it. The U.S. Signal 
Corps is experimenting with the battery to 
determine its most effective war uses. Among 
its military advantages: it can be stock- 
piled, unlike lead batteries, without atten- 
tion; it emits no corrosive fumes; and it is 
so crashproof that it has survived train and 
airplane wrecks. 

But the nickel-cadmium battery will not 
supplant all other batteries. The lead bat- 
tery and the dry cell will aways be cheaper 
and satisfactory for many jobs, and the Edi- 
son battery has its own field. Experts say 
that the cadmium battery is not suitable for 
electric trucks, in which the storage battery 
is discharged every day and recharged at 
night. But, as Europe has shown, it is a 
superfine tool of many applications, and 
our government is losing no time in repair- 
ing its dangerous ignorance. 

America may be 40 years and two wars 
late in getting this new tool, but her unques- 
tioned genius in production should soon out- 
strip the world in putting it to work. END 
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Giant Press Bales Autos 


Tus gigantic hydraulic press takes whole 
auto bodies and in one motion crushes them 
into neat, bite-size morsels for the scrap- 
hungry mouths of southern California steel 
furnaces. Designed to speed the salvage of 
scrap metal, the huge crusher (above) is 
six feet wide, five feet deep, and 16% feet 
long. It weighs 250 tons and is sunk 30 
feet into the ground, Five hydraulic rams 
inside the press put a 500-ton squeeze on 
the car bodies and similar-size gulps of 
scrap and crunch them into small bales 
measuring 24 x 24 x 56 inches, as can be 
seen in the foreground above. Recently in- 
stalled at the A-1 Iron and Metal Company, 
of South Gate, Calif., the press keeps two 
clamshell bucket cranes busy feeding it 
scrap from a five-acre pile. Construction of 
the giant took two years and cost $100,000. 


Glass Blocks Form Wall) 


ENTIRE walls or partitions of glass can be 7 
easily assembled by simply fitting together 
these interlocking, double-pane blocks. 
Called Temprex Duo-Pane®, they each } 
consist of two 20-inch-square panes} 
mounted 3% inches apart on a structural 9 
aluminum frame. One pane is fixed, the 
other removable, permitting certain sections 
to hold knickknack shelves. The glass is five 
times stronger than ordinary glass and 
comes clear, diffused, or patterned. Light- 
ing units can be installed inside the wall. 
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Train’s designer, Hawley Bowlus, poses with yard of his home at San Fernando, Calif., 
locomotive and three of its five cars in back where it’s the envy of boys from miles around. 







PS Ss — 10-Boy Toy Train 
es od & Goes 12 m.p.h. 


ERE’S a toy train that kids can actually 
climb aboard and ride in. A San 





-/ . ny Fernando, Calif., manufacturer built it for 
ihe ' his two sons. They liked it so well that his 
>" n company, Bowlus-Robertson, is producing 


ant more like it for sale. Price: about $1,400. 
Patterned on a Diesel-electric train made 

by General Motors, the midget travels 

12 m.p.h. around 500 feet of 6-inch-gauge 

track. Its single-cylinder gasoline engine is 

geared to the 16 drive wheels of a two- 

ils Gaad eles We te cath aan aie con section locomotive through a clutch operated 
tJack (left), sitting nearest the locomotive but by a cable running back to the first car. 
riding backwards, serves as engineer. His Pulling the cable starts the train; letting go 
brother Charles, facing ahead, is the pilot. disengages the clutch, and it rolls to a stop. 


Gasoline engine on front section of locomotive (below) also powers wheels of its rear section. 
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4 HP. ENGINE 
GEAR SHIFT 
FOR REVERSE 
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I'd like 
toseethem 
make ..- 





Everybody has his own pet idea of some gadget he 
would like to see in general use. What is YOURS? 
Popular Science will pay $5.00 for each one pub- 
lished. Use go t postcards only. Contributions 
cannot be acknowledged or returned. 














Transparent fuel lines. A clear plastic tube 
from the pump to the carburetor, preferably 
with a spinner or streamer inside,-would help in 
ssoahdededties auto-engine difficulties.—M. D. 
Hernandez, Oxnard, Calif. 


Timer for fans. A time-delay switch would be 
a boon when you wanted to go to sleep with the 
fan on but didn’t want it to run all night. oe 
set it to shut off at a certain hour.—Herbert 
Browne, Jr., Columbia, S. C. 


Safety lighters. A dashboard cigarette lighter 
—the wireless type—that has the hot element at 
the end of a cone would let the driver keep his 
eyes on the road when using it.—Bradley S. 
Hart, Rutland, Vt. 


A nursery camera. Baby-safe lighting, a pre- 
set fast lens, and remote control to let Pop dick 
the shutter, would give parents a photo of new 
offspring. Fees moth go to the hospital.—E. N. 
Dambacher, Jr., North Hollywood, Calif. 


Aeces holders. A shoulder cover for each 
dress with pockets to hold gloves, belt, jewelry, 
scarf—all accessories for that particular outfit— 
would be a time-saver.—Mrs. J. C. Darrah, Mc- 
Pherson, Kan. 
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Visitors to the Health Museum can check their 
\ rit und height, test their evesight and 
easure their lung capacity. By turning a dial, 


In Museum shop, an artist-craftsman uses burr 
to etch “bone texture” into a piece of plastic. 
When finished, it will be the “bone” part of 
huge tooth shown assembled on opposite page 


they can also learn their estimated remaining 
life span. Other exhibits show circulatory sys- 
tem, food values, how to handle heavy objects. 


Even electric commutator drums, which turn 
the lights in the transparent tooth on and off in 
the proper sequence, are built by Museum tech- 


nicians. Nothing is bought that can be made. 








Self-Service Museum 
Puts Curiosity to Work 


Super-craftsmen at a Cleveland mu- 
seum are translating health into push 
buttons—and visitors do the pushing. 


By George H. Waltz. Jr. 


N A small, well-equipped workshop just 

off one of Cleveland's busiest streets, 
carpenters, artists, and technicians are mak- 
ing health visible. Their shop is part of the 
famous Cleveland Health Museum. Their 
job is building unique exhibits for the pub- 
lic to play with—and learn with. 

Since the Cleveland Health Museum is 
a “push-the-button-turn-the-crank” place 
where the visitors run the exhibits, its work- 


Plywood frame for 


paste tooth is carefully 
sanded so contours will exactly match those of 


giant fang. ‘Two rectangular openings hold 
lighted legends of tooth parts shown in display. 


3 


shoppers have to be ingenious. They must 
tell the story of humans and how they tick, 
in terms of plaster, wood, metal, plastic, 
rubber, gears, motors, lights, and wiring. 
It is work that requires showmanship, med- 
ical know-how, and creative skill with tools 
and paintbrushes. These workshoppers 
have no ready-cut plans. They must dream 
up as well as build the exhibits. 

They may be called upon to make any- 
thing from a realistic, giant-size plastic 
model of a tooth to a “calorie cafeteria” in , 
which you can learn the energy values of 
various foods merely by pushing buttons. 
Their shop is a home craftsman’s dream— 
fine tools and equipment, with every man 
on the staff an inventor and designer as 
well as a craftsman. 

When the Cleveland Health Museum 
opened in 1940, it was the first of its kind 
in the country. Since then, with its exhibits 
and its reputation growing steadily, it has 
become a fountainhead—a sort of combina- 
tion manufacturing plant and lending li- 
brary—for a new kind of health and hygiene 


Completed display demonstrates normal tooth 
construction. Lighted sections show progres- 
sively enamel, dentine, pulp, cementum, peri- 
odontal membrane, bone, root, crown, and gum. 





display. Its craftsmen now devote much of 
their time to making duplicates of their own 
original exhibits, either for loan or for sale 
at cost to schools, county fairs, health or- 
ganizations, and other museums. By pop- 
ular demand, they have been forced into 
the mail-order museum business. 

When I visited the workshop a few weeks 
ago, the men were busy duplicating six of 
the Museum’s dental-health displays for use 
at the annual meeting of the Southern Cali- 
fornia State Dental Society. One of their 
biggest jobs, however, was building exhibits 
for a new health museum for Bogota, Co- 
lombia, S. A. When those displays were 
ready for shipment, they filled 23 large 
packing cases and weighed four tons! 

Thanks to these craftsmen, the Museum 
is not a collection of historical relics or a 
chamber of horrors. It uses clever devices 
to get across its important story of man and 
his health. It is visual education at its best. 
Wherever possible, moving, tri-dimensional 
displays are used in place of the usual sta- 
tionary exhibits. There isn’t a single “Do 
Not Touch” sign in the entire building. 
Anyone can walk up and push buttons, 
twirl knobs, pull levers, and turn cranks— 
and the exhibits are built to take it. As a 
result, the more than 40,000 yearly visitors 
much fun learning about their 
health and bodies as they would have at 


hav e as 


Lifelike facial masks for dental-health display 
} are molded from plaster and painted. During 


an amusement park—and it’s all for free. 

In spite of the lack of guard rails around 
the exhibits, the only item that disappears 
regularly is a ten-penny nail used to illus- 
trate the iron in the human body. Inci- 
dentally, because of inflation and the rising 
costs of chemicals, the workshoppers have 
to bring this particular exhibit up to date 
quite frequently. In 1940, when the dis- 


play was first built, the chemicals that make 
up the human body could be bought for 98 
cents. Today, they are worth $31.04! 


Learning By Doing 

The Cleveland Health Museum comes by 
its flair for educational showmanship quite 
naturally. Its director, Dr. Bruno Gebhard, 
is a pioneer in finding ways for people to 
learn by doing as well as seeing. After 10 
years with the once famous German Hygiene 
Museum in Dresden, he came to this coun- 
try in 1937 as consultant for all the medi- 
cal and public-health exhibits at the 1937- 
1940 New York World’s Fair. Then, in 
1940, when a community-minded group 
of Clevelanders decided they wanted a dif- 
ferent kind of health museum, they chose 
Dr. Gebhard for the job. That was in June. 
By November he had his museum in opera- 
tion. “Most of the exhibits were either bor- 
rowed or of the ‘five-and-ten-cent’ variety,” 
Dr. Gebhard says, as he looks back on it, 


1947 alone, 670 such exhibits, films, and slides 
were duplicated for 109 other organizations. 








“but it was a start, and thanks to our work- 
shop it has grown steadily since.” 

And the workshop has grown, too. Where 
the craftsmen once were limited to such 
materials as wood and plaster, they now 
lean heavily on newer materials and tech- 
niques. With their large collection of plas- 
ter molds, they can turn out a realistic arm, 
leg, or head in transparent plastic. Many 
of their models—particularly those for use 
in medical schools—are cast in soft rubber 
latex and stuffed with cotton so they not 
only look like the human body but have the 
flexibility and feel of it. 

Realism and the ability to arouse curios- 
ity are the keynote of each exhibit, whether 
it be a pair of imitation fried eggs or a life- 
size model of a coughing man that shows 
how disease germs are spread. These Cleve- 
land craftsmen are experts in the art of 
sugar-coating the pill of knowledge. 

As I left the Museum, I had an idea, and 
I pass it along for what it is worth. Why 
couldn’t the thousands of home craftsmen 
all over the country devote part of their 
time, basement workshops, and ingenuity 
to building similar visual education exhibits 
for their own community schools and health 
groups? Making health visible, as well as 
other aspects of science, could be an inter- 
esting and valuable home-workshop pas- 


time. END 


Correct use of toothbrush is graphically illus- 
trated by this animated exhibit. Turning the 


ae eeee 





Sunny side up. With a little bit of plaster 
and paint, the workshoppers can rustle up a 
mouth-watering pan of fried eggs for a food ex- 
hibit that rivals the real thing in appearance. 


crank handle moves the hands, showing proper 
execution of three basic teeth-cleaning motions. 








Navy 
Horkshop 
Follows 
The Fleet 


SEIEL~ 
STAD 





HIS cutaway drawing takes you on a 

conducted tour through one of the little- 
known warships that give the U. S. Fleet its 
one-two punch. 

She’s the USS Jason: a floating machine 
shop and hardware store that can steam 
with a task force into hostile waters and 
keep fighting ships fit for action, thousands 
of miles from base. 
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BLACKSMITH SHOP 
HEAT-TREATING AND SHIPFITTER'S SHO 





One of the newest and most elaborately 
equipped of the Navy’s repair ships, the 
Jason was commissioned June 19, 1944, and 
in the closing months of World War II 
logged 8,891 on-the-spot repair jobs in the 
Western Pacific on aircraft carriers, battle- 
ships, cruisers, destroyers, and landing craft. 

Her official designation, ARH-1l, iden- 


tifies the Jason as an auxiliary repair ship, 
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heavy hulls, and No. 1 of her class. She 
displaces 16,900 tons, is 530 feet long and 
73 feet across the beam, and carries a crew 
of 640 officers and men. 

Regular-stock items in her 50 storerooms 
range from tiny screws to 6-inch guns and 
2-inch armor plate. Six 750-kw. generators 
provide power to tools for repair jobs down 
to fixing a watch and up to regunning a de- 


Repairship Jason patrols peacetime beat from 


Panama Canal to tip of the Aleutian Islands. 
Based on Terminal Island, California, she car- 
ries fuel and supplies for six months at sea. 


stroyer—in fact, for practically anything 
short of an overhaul in drydock. 

Facilities besides those shown in the 
drawing include an optical shop for repair 
of binoculars and telescopes, dental and 
surgical operating rooms and _ laboratories 
for treatment of men from vessels without 
medical service, X-ray darkrooms, and a 
printing shop. END 
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Air-Rescue Jumpers Learn 


Helicopters like this one, operated by the Air 
Rescue Service, can snatch a man from the jun- 
gle’s clutches without even touching the ground. 
When rough terrain or thick overgrowth make 


even a vertical landing impossible, they simply 
hover above the ground while the jungle victims 
are hauled aboard by rope. Man being helped 
in above has just been picked up this way. 





Getting dinner the hard way. Machete-wield- 
ing pararescue trainees first cut down a palm 
tree, then hack out the heart of the palm cab- 
bage buried in the core at the top of the tree 


Palm cabbage is one of most palatable items on 
the jungle menu. Other swampland delicacies, 
less tasty but nutritious, include rattlesnake, 
water moccasin, wildcat, possum, and alligator. 
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Primitive Survival Lore 


Photos by Mike Ackerman 


{cme Newspictures 


AST fall, 15 men bailed out of a disabled 
B-17 over the dense wilderness of the 
Nicaraguan jungle. Search parties brought 
out 14, but the last survivor was so badly 
injured he couldn’t be moved. Then a doc- 
tor of the USAF’s Air Rescue Service, Capt. 
Polk Holliday, parachuted to his rescue. He 
nursed the man for two days until he was 
strong enough to be picked up by a heli- 
copter. Today that man is alive and well. 
Behind this dramatic rescue, only one of 
more than a hundred in the short, year-and- 
a-half history of the Air Rescue Service, is 
the story of a group of men whose sole job 
is the rescue of crash survivors, explorers, 
tourists, adventurous kids, and others who 
may be lost in remote places and require 
medical aid. The men work in teams of 


five: one doctor, two medical technicians, 
and two survival specialists. All are Army- 


trained jumpers. All are volunteers. 

But before these men can help others, 
they must learn to help themselves. Com- 
bining modern science with primitive wood- 
lore, they learn to take care of themselves in 
jungles, deserts, mountains, and on water. 

Probably the toughest part of their eight- 
week training program is in jungle survival, 


One of first jobs during jungle training is con- 
struction of a dispensary consisting of log frame- 
work covered with palm fronds. A cot for the 
dispensary will also be made of palm fronds. 


pictured on these pages. To start with, they 
jump five times into the Florida Everglades, 
actually trying to hit the treetops—just for 
practice—so they can learn how to let them- 
selves safely down, Then comes intensive 
training in jungle housekeeping—how to 
protect themselves against insects, purify 
water, and build shelters of palm fronds. 
When they've finished this, together with 
training in desert, mountain, and sea res- 
cues, they’re ready for anything. 

There are nine such pararescue units now 
in the U.S., and overseas units are located 
in Saudi Arabia, Libya, Bermuda, the 
Azores, Labrador, and Newfoundland. 

The exploit the Air Rescue people are 
proudest of took place last winter in Labra- 
dor. On December 9th, a C-47 with 29 per- 
sons crashed only eight miles from Goose 
Bay. A ground rescue party set out on the 
10th. The same day, Lt. Stanley Bear, a 
paradoctor, left Pope Field, N. C., by air for 
Goose Bay. On the Ilth, a_ helicopter 
landed him on a frozen lake near the wreck. 
From there, he trekked to the plane, arriv- 
ing three hours before the ground party. 

Only six of the victims were alive, but 
all were evacuated by air and all survived. 
Lt. Bear had come all the way from North 
Carolina in less time than it took the ground 
party to travel about eight miles! 


All sleeping is done in tree-slung hammocks, as 

round is often wet and swampy. This also of- 
a best protection against prowling snakes. 
Awning over hammock helps keep sleeper dry. 
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Snakes are plentiful in the Everglades, so 
pararescue trainees must learn how to catch and 
kill them safely. Strapped to palm stems and 
baked, they make good eating—some say. 


.. Ne ee : 
Cooking and eating utensils are fashioned out 
of bamboo. Hollow\sections form natural drink- 
ing cups; split sections make scoops and ladles 
—but other items require more ingenuity. 


Moist and fire-resistant, bamboo utensils can 
actually be used to cook food or boil water over 
a fire. To save time and work, the men eat from 
the same utensils in which the food was cooked. 
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Head of dead water moccasin is milked to 
remove poison from fangs. Note that medic in 
foreground is wearing gloves. The deadly poison 
is still active even though snake has been Killed. 


Getting ready for a jump, a pararescuer climbs 
into an outfit designed especially for landings in 
dense jungle. Heavy suit, high collar, and hel- 
met protect him against scratches from sharp 
branches. Rope at his waist will help lower him 
to the ground if he lands in a tree. Note large 
pocket on his right leg to hold the rope coil. 
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Tractor Has Rear Engine 


Auuis-CuaLMErs has put the cart before 
the horse in this new farm tractor. Placing 
the engine behind the seat and mounting 
implements under the driver, between the 
front and rear wheels, give him a clear view 
of his work and make possible the pre- 
cision tillage needed for truck farming. 

For use with the tractor, called Model 
G @, the manufacturer has brought out a 
new line of cultivators and seeders. These 











ROTATION OF REAR AXLE 
MOUSING PROVIDES 
J" HEIGHT ADJUSTMENT 


—_— 
REVERSING FRONT WHEEL 
SPINDLES PROVIDES 
3° HEIGHT ADJUSTMENT 
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range from a single 12-inch moldboard plow 
to the multirow seeder shown above. Any 
of them can be hooked on in five minutes. 

All controls except steering are behind 


,the junction of the main trunk and the high- 


arching wishbone that carries the detachable 
implements. It would be possible, therefore, 
to disconnect the power and traction ele- 
ments from the rest of the tractor and attach 
them as a driving unit to larger field ma- 
chines. Steering then would be done by the 
tractor’s individual-wheel brakes. 


This One Carries Stilts 


Tue Earthmaster ® tractor at left can 
grow up with the crops it cultivates. Its 
ground clearance is increased from 18 to 21 
inches by lowering the wheels in relation 
to the body. To do this, the front wheels 
are mounted on reversible spindles, while, 
the axle housing oi the rear wheels can be 
pivoted around the drive shaft for adjust- 
ment. Bigger tires can add another 3% inches, 


Gauge Fits Oil Drum 
Tue Tru-Oil-Gage ® 


at right shows at a 
glance how much oil 
remains in a 55-gallon 
drum. The indicator is 
a cork floating in a plas- 
tic tube at the level of 
the oil in the drum. The 
top of gauge grips the 
drum’s rim; the bottom 
screws into the head. 
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Doctor looking into electron fludroscope has a brilliant view of patient’s internal organs, 


y 


Hlectrons | 


peo a doctor gives you an X-ray ex- 
amination with a conventional fluoro- 
scope, he sees a dim, greenish-yellow-and- 
viewing screen. It is so 
fine details of you 
is like trving to 
Soon, how- 


black image on the 
that making out 
internal organs in 


taint 
action 
read a newspaper by moonlight. 
ever, he can use a new X-ray viewer whose 


Pioneer form of clectron fluoroscope, above, 
proved the idea would work. It produced an 
image of five times the normal brightness upon 
the circular white’ screen at its nearer end. 


132 ropura 


ow Brighten X Ravs 


effect in brightening the image is compara- 
ble to turning a spotlight on the newspaper. 
This instrument, which will amplify the 
brightness of the image 500 times, is an 
electron fluoroscope—a new electronic tube 
developed by Westinghouse engineers 
With this enormous step-up in the bright- 
ness of fluoroscope views, faint clues to 


Cutaway model shows latest type of instrument 
Electrons from screen at far end, accelerated 
by 20,000-volt kick, give image 500 times as 
bright on small screen indicated at near end. 





X-RAY 
TUBE 


FAINT IMAGE 
ON FIRST 
FLUORESCENT 
SCREEN 


BRILLIANT IMAGE AS SEEN BY DOCTOR 


BRILLIANT IMAGE 
ON SECOND ~ 
FLUORESCENT 
SCREEN * 
ELECTROSTATIC LENSES 
TO ACCELERATE AND 
FOCUS ELECTRONS 
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MAGNIFYING 
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XK RAYS PASS PICK-UP SCREEN 
TURNS X RAYS 
INTO BLUE LIGHT 


PHOTOELECTRIC 
METAL FILM TURNS 
BLUE LIGHT INTO 
STREAM OF ELECTRONS 


eeaie Bis) 
X-RAY IMAGE 
OF 500 TIMES 
NORMAL 
BRIGHTNESS 


FLUORESCENT VIEWING 
SCREEN TURNS ELECTRON 
IMAGE INTO BRIGHT 
YELLOW LIGHT 


Diagram of the electron fluoroscope shows how it amplifies the brightness of an X-ray image. 


disease—which formerly could be confirmed 
only by studying X-ray films—stand out 
prominently. In a few minutes of direct 
examination, a doctor may obtain as com- 
plete a picture as he could get from scores 
of X-ray pictures taken from various angles. 

The principle applied by the electron 
fluoroscope is that used by the wartime 
“sniperscope” for seeing in the dark. 

How it works is shown in the diagram 
above. An X-ray image is formed on the 
first of two fluorescent screens in the usual 
way, exposing the patient to no more than 
the usual amount of X rays. The back of 


Tube Detects Movement 

A NEw electronic tube no bigger than a 
walnut can measure the slightest movement 
of objects as small as the hairspring of a 
watch. The object over which it “stands 
guard” must first be magnetized or have a 
magnet attached to it, as in the sketch at 
right. Any movement of the magnetic field 
then is detected by the change in its pull on 
a stream of electrons flowing through the 
tube. This change can be signaled either to 
a meter or to a motor that moves a second 
object to follow the first one. Eastman 
Kodak Co. developed the tube during the 
war to help aim antiaircraft guns. 


this first screen, however, is coated with a 
photo-sensitive film of cesium-antimony al- 
loy. This gives off a pattern of electrons 
that conforms in shape and intensity to the 
fluorescent image. These electrons, acceler- 
ated by a 20,000-volt kick and focused by 
electrostatic lenses, then smash into a second 
fluorescent screen at 5,000 miles a second. 
There they produce a brilliant final image— 
even bright enough to be televised. 

Thus the day may come when a doctor 
may call medical specialists hundreds of 
miles away into immediate consultation 
during his examination of a patient. END 


ELECTRONIC TUBE 





Tube can tell when delicate 
scale is unbalanced by feeling 
the shift up or down of the j§ 
pull of magnet on crossbar. 
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Gunning the 


“Traffic Gop” along desert speedway sits in 
airplane seat on 1244-ft. tripod. He has red sig- 
nal light to warn drivers of impending mishaps. 


ILL BURKE is an Alhambra, Calif., 
welder; Don Francisco, a city fireman. 
They're not sure just what their car is: it has 
the chassis and running gear of a Ford 
roadster, a Mercury engine, and a body 
made from the wing tank of a P-38 fighter 
plane. They put it together themselves, and 
in it Burke recently whizzed along a stretch 
of the Mojave Desert at 149.75 miles an hour. 
rhat’s the current record of the Southern 
California Timing Assn., at whose speed 
trials every week end 250 hybrid 
jaloppies like Burke’s go screaming over the 
hard, smooth bed of El Mirage dry lake. It 
won't stand long if the drivers 6f these hot 
rods—as they're called—keep on thinking up 
new tricks to streamline a racing car and 
jazz up its engine. 


some 


a “ier 
Starting lights flash red, amber, and green 
signals in succession to send cars out of three 
lanes at 20-second intervals on 1's-mile approach 
to their carefully timed runs through speed trap. 
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Hot hods 


By Andrew R. Boone 


Many of the drivers are ex-GIs who 
learned how to doctor engines while repair- 
ing jeeps, tanks, and airplanes at bases 
around the world (PS, April °46, p. 134). 
In the last year they have added an average 
of about 10 m.p.h. to the top speeds of 
their patchwork racers. 

To keep pace with their growing numbers 
and their steady push toward the 150-m.p.h. 
mark, the association has installed an elabo- 
rate speedway traffic system and an elec- 
tronic timer that clocks the cars over a 
measured quarter-mile course to 1/1,000 
of a second. 

And after the hot rods hit 150? 

“Up to 160—we hope,” says Wally Parks, 
club secretary. He figures that dream may 
come true by 1950. 


As many as 250 hot rods may make 500 starts 
on a week end. Starters get reports by phone 
from patrol judges and timers, and direct cars 
to the starting line by a loudspeaker system. 








Electronic stop watch, calibrated to 1/1,000 of 
a second, times hot rods during speed runs. 
Shown with the apparatus is man who designed 
it, J. Otto Crocker, a San Diego bank technician. 


a 


SS gly 


Hot rod is started by towing it with another 
car. Towline is attached to right front axle with 
airplane seat strap that can be unhooked while 
in motion by a tug on cord running to tow car. 


Radiator is eliminated to sharpen nose of this 
model. Instead, it has a 10-gallon water tank 
behind engine. Car is drained after each run 
and takes an hour and a half to cool off. 





Clock starts when car breaks beam from spot- 
light (above) to photoelectric cell at start of 
4-mile course. Breaking a second beam at finish 
line stops clock, which then shows elapsed time. 


Rear-engine grt gets a push start. It 
lac 


has 1937 Cadi V-8 motor mounted on the 
body of a 1923 Dodge roadster. Streamlined 
nose is a war-surplus wing tank cut in half. 


Half the hot rods now burn alcohol instead of 
gasoline. This one carries its 5-gallon supply in 
an aircraft oxygen bottle. At better than 100 
m.p.h., car gets about two miles to a gallon. 
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HAT new automobile has a T-shaped 
piece of chrome on its grille? If you’ve 
kept up with car styles, that’s a feature you'll 
look for in identifying one 1948 model. 
Here are front-end views of 12 new cars. 
By this time, you have seen them all. How 
many do you recognize? Answers are 
printed upside down in the adjoining col- 
umn. If you name them all correctly, you're 
nothing short of a wizard. 
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Pile Driver Runs Itself 


Tuts lightweight German pile driver, now 
in use at the U.S. Navy’s Port Hueneme 
Proving Ground, Calif., is its own engine. 
Weighing only a ton, it is essentially a 
single-cylinder Diesel engine, with the 1,100- 

s pound hammer acting as a piston. As the 
hammer falls to drive the pile, it compresses 
vaporized Diesel-oil fuel in a cylinder until 

gppontancous ignition occurs. The: explosion 

Sdrives the hammer back up again, and the 

Scycle is repeated. For the first stroke the 

| hammer is hauled up by a hand winch, after 
= which the action is automatic. The hammer 
hits only about 50 strokes a minute but can 
drive piles that will support a 25-ton load. 
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To Warm or Cool You 

Have a fevered brow you want cooled? 
Or a tummy ache you want warmed? Either 
one is possible with this combination ice 
pack and hot-water bottle. Called Hot-R- 
Cold Pak @, it is a folding, wallet-size, 
plastic pouch containing a special liquid that 
stays either hot or cold for a long time. 
For an ice pack, you simply chill it awhile 
in a refrigerator; for a hot-water bottle, 
heat it in hot water. 


Globe Measures Light 
SEEING triple? That’s just what engineers 
at Syivania Electric want to see when they 
study the light patterns of lens-type lamps 
whose beams are too broad for screen pro- 
jection. They place an opal-glass globe over 
the lamp to be tested and then put mirrors 
behind it on both sides. This produces the 
arrangement shown at left and lets them see 
all sides of the globe at once. The globe, 
graduated in degrees, shows at just what 
angle the greatest amount of light is con- 
centrated—in this case at about 72°. 





“Hat” Maps Head Shapes 
No, Tus isn’t a new creation in ladies’ 
hats—it’s Bell Telephone Laboratories’ latest 
gadget for getting the head sizes of its tele- 
phone operators. The graduated rods around 
the semicircular headpiece produce accurate 
contour maps of any head shapes. From 
these, Bell will design better-fitting, more 
comfortable earphone headbands, 


Billionth Amp Metered 


CurrENTs as small as a billionth of an 
ampere can be measured with a new RCA 
microammeter, shown above, designed for 
such ultra-sensitive jobs as gauging the 
light emitted by stars. The portable instru- 
ment covers the range from a billionth to a 
thousandth of an ampere. It can be con- 
verted to a high-resistance voltmeter or a 
high-range ohmmeter.. Though sensitive, it 
withstands a 10,000 percent overload. 


“ Conta a 


Panel Tests Truck Lights 

You won't see a truck on the road with 
quite as many rear lights as this one has. 
Thanks to it, however, “stop” and “turn” 
signals on other trucks may be improved. 
General Electric designed the panel to test 
lights of various colors and brightness. The 
operator (at porthole) can turn them on 
singly or in any combination for viewing. 


Millionth Inch Gauged 
HOoLeEs too small to be measured with or- 


dinary tools can now be gauged with this 
British device that shoots compressed ait 


through them. The instrument actually 
measures how much an electric filament is 
cooled by an air stream escaping through 
the test hole. It compares this cooling effect 
to that of an air stream sent through a hole 
of known size. The makers claim the gauge 
feels differences of a millionth of an inch. 
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Sun’s Daily Signals 


Short-range predictions based on a new discovery 
enable the world’s radio stations to counter magnetic storms. 


By Alden P. Armagnac telescope. Making penciled dots on a cir- 

cular chart, he carefully notes the position 
of blemishes upon the sun’s face. Then he 
descends to an office where he dictates a 
brief message to his secretary. Within a few 
minutes, RCA’s powerful transmitters are 
forewarning commercial stations all over the 


ROM an office-building rooftop amid 
New York’s downtown skyscrapers, J. H. 
Nelson, radio engineer and official sunspot 
observer for RCA Communications, Inc.., 


scans the solar disk daily through a six-inch 
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In observatory atop a New York building, RCA’s J. H. Nelson prepares for a look at the sun. 
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Direct Radio Trattie 


world of what radio reception will be like 
within the next 24 hours, so that they can 
plan their schedules accordingly. 

If the bulletin predicts an imminent mag- 
netic storm that will turn shortwave mes- 
sages into unintelligible gibberish—like a 
teletype machine gone haywire—San Fran- 
cisco, London, Tangier, and other key sta- 
tions have time to open up extra transmitting 
channels and get the messages through 
ahead of the storm. If it warns that a regu- 
lar radio route will be particularly hard hit, 
engineers can warm up a “detour.” 

Scientists long have known that sunspots 
brew the earth’s magnetic storms and create 
disturbances in the radio-wave-reflecting 
layer of the earth’s atmosphere, called the 
ionosphere, that aids long-distance trans- 
mission. Long-range forecasts based on 
11-year sunspot cycles, issued for some time 
by the National Bureau of Standards, have 
already been providing valuable advance 
information on the frequencies likely to be 
least adversely affected three months hence. 
Now, RCA announces after months of suc- 
cessful trials, a way has been found to make 
accurate predictions of “radio weather” at 
short range—just a few hours in advance. 
This method has been developed by Nelson, 
in collaboration with H. E. Hallborg, re- 


Projected image of sun’s disk, on chart at end 
of telescope, shows sunspots as black specks. 
Here, Nelson uses — chart to note their 


position, on which he bases the day’s prediction. 


search engineer, and Miss Audrey Arzinger 
of RCA Laboratories, as an outgrowth of 
sunspot observations that Nelson made as 
an amateur astronomer in 1946 and 1947. 

Sunspots, he has found, play hob with 
radio only when they drift across one par- 
ticular part of the sun’s face. This trouble 
spot, less than 1/10 as large as the sun’s 
whole disk, has the shape of a half circle. 
Its straight side passes through the sun’s 
center. The curved side faces the direction 
from which sunspots come. As they enter 
the semicircle, their mischief begins; as they 
leave, it ends. Since sunspots travel with 
the rotation of the sun, which revolves once 
in 27 days, movement of an individual sun- 
spot can be predicted with great accuracy. 
Nelson has been able to forecast magnetic 
storms interrupting radio transmission to 
within 15 minutes of the time they actually 
occurred. 

Aided by reports from Mt. Wilson Ob- 
servatory in California—which classify the 
sunspots he is watching as “red” or “violet,” 
according to a shift observed in their spec- 
tral lines—Nelson can even tell where the 
disturbance on earth will be most severe. 
“Red” sunspots, which are electrically posi- 
tive, affect radio in the upper latitudes of 
the Northern Hemisphere. “Violet” sun- 





New forecasting method results from Nelson’s 
discovery that sunspots, seen above, affect 
radio only while they are passing through 
semicircular “trouble zone” near sun’s center. 


aucust 1948 [4] 








' : 
} al} ; f Ne 
When magnetic storm hits North Atlantic, 
radio messages flow on without interruption via 
“detour” shown on map. Alerted by Nelson's 
advance warning, Tangier goes into action as 


spots, electrically negative, strike hardest in 
corresponding latitudes of the Southern 
Hemisphere. 

Knowing that a northern-latitude storm is 
about to cut direct, great-circle transatlantic 
links between Europe and America, RCA’s 
New York headquarters can prepare to re- 
route its radio traffic around the trouble area 
by way of Tangier, in North Africa. A flash 


Navy Films Lake Bottom 


Usinc the self-propelled barge and the 
photoflash-bulb rig shown below, Navy pho- 
tographers are studying a submarine dust 
bowl—Lake Mead, backed up by Boulder: 


Dam on the Colorado River. Photos taken 
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relay for Europe-U. S. traffic. In foreground of 
photo, above left, a high-speed transmitter- 
receiver at RCA’s New York headquarters is ex- 
changing 480 words a minute with Tangier. 


to the Tangier supervisor gives him ample 
warning to call in extra help, man additional 
transmitters and receivers, tune in European 
signals, and have them ready on automatic 
relays as New York calls for them. Thanks 
to a former amateur astronomer’s glimpse 
through a telescope, the stream of news and 
urgent business messages flows on without 
a ripple. END 


with underwater cameras show them how 
fast the silt dumped there by incoming 
water, an estimated 1,400 carloads daily, is 
robbing the reservoir of water-storage ca- 
pacity. Their films and core samples to 
identify the source of the mud will guide 
them in planning preventive measures. 








MAGNIFYING GLASS 


New music ty meagan is undead IBM minghine 
with special keyboard and type bars to make 
musical characters. Typist inserts ruled paper 


Machine Types 
Simplified Musie 


OZENS of inventors have wrestled with 
the problem of devising a typewriter 
to write music. None so far has come up 
with a solution simple enough to displace 
the pen-and-ink hand method still used by 
commercial publishers. Failure by others, 
however, hasn’t daunted Dr. Floyd Fire- 
stone, Washington acoustical engineer, who 
has invented the music typewriter pictured 
at the top of this page 
Dr. Firestone has attacked the problem 
through the back door: he first worked out 
a simpler way of writing music—then de- 
signed a machine to write it that way. His 
system of notation differs from standard 
style mainly in getting rid of the key signa- 
ture. This is done by translating all sharps 
into flats, and identifying all flats individual- 
ly by writing them as triangular-shaped 
notes. He says this makes music easier to 
read as well as simpler to write. 


FINE ADJUSTMENT FOR 
f HORIZONTAL CENTERING 
4 


© 


edgewise and yo down the columns from the 
upper right. Fine horizontal adjustment helps 
center notes on or between lines of the staff. 





Prism magnifier, made ‘3 splitting an ordi- 
nary reading glass and bolting it to the type- 
writer, aids typist in adjusting the carriage for 
the careful spacing required in writing music. 

5 § 5 


Music written on typewriter has no key signa- 
ture. Instead, triangular notes indicate black 
keys on a piano; round notes, the white keys. 
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New Gauge Speeds Wheel Alignment 


ferences a car's front wheels is a pre- _ last stop on assembly lines now turning out 
cision job. The best way to see whether _ its "49 models. On this roadability gauge a 
they're exactly right is to measure how they car's front wheels rest on two motor-driven 
behave when spinning at road speed with spherical drums that spin them at 30 m.p.h. 
the car's weight on them. A device that Their side thrust, if any, registers on a panel 
does this in 20 seconds has been developed in colored lights—yellow for toe-in, green 
by the Ford Motor Co. and installed as the for toe-out—to guide adjustments. 


New Mercury is driven onto roadability gauge. Operator makes adjustments to correct side- 
As front wheels approach pit, weight of car will thrust of wheels indicated by flashing of colored 
slide covers back from powered drums on which __ lights on panel in front of him during test run. 
the wheels will rest during the alignment test. Gauge tests both front wheels at same time. 





PILOT LIGHT IGHT-WHEEL SIGNAL PANEL 


PUSH BUTTON REAR-WHEEL GUIDE 
SWITCH TO UNIT FOR MEASURING MANHOLE COVER 

“1 - 
CLOSE COVER FLOOR RECESS FOR 





=== 


CENTER-GUIDE ROLLER 





SWITCH TO OPEN COVER 
LIGHT 














Cutaway view of new Ford wheel-alignment gauge shows arrangement of main parts in pit. 
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Windshield of Conducting Glass Melts Off Ice 


Icep windshields may seem no problem 
as yet, but with an eye to winter, Libbey- 
Owens-Ford Glass Co. is developing electri- 
cally heated ones. Perfected for war use, 
the safety-glass sandwich has an almost in- 
visible film of stannic oxide on an inside 


Rear-Engine Car Has No Body 

AN UNUSUAL feature of this 500-lb. racer 
is the front spring assembly, giving knee 
action through an _ overhead. transverse 
spring from which the chassis is slung. The 
car, built by the Monaco Motor and En- 
gineering Co., Watford, England, has a 
wheel base of only 5’. Rear wheels are 3’ 
apart and front wheels 3’ 10” apart. The 
rear-mounted Racing Norton engine de- 
velops 45 hp. It is not supercharged. A 
maximum speed of 100 m.p.h. is claimed 
for the midget, which was designed for 
short-distance racing. The Monaco has no 
body—it’s just a chassis and power plant. 


surface. This conducts electricity, generat- 
ing heat said to keep the glass ice-free in 
subzero temperatures, As it requires higher 
voltages than passenger cars now have, it 
may appear first on trucks, buses, and police 
cars with AC radio generators. 


CONCEALED 
BEHIND 
DASHBOARD 


WARNING 
INDICATOR 


CABLE 
CONNECTOR 


REPLACES OLD 
DRAIN PLUG 


BDO LARGE PAPEL BATE NEN ~ + 


Light Warns of Low Oil Supply 


AN AMBER dash light flashes on when en- i 
gine oil drops | qt. below normal with this 
device. If the oil level drops 2 qt., a red 
light shines. Operating by the weight or 
head of oil in the crankcase on a resilient 
diaphragm, the Oil-Dicator ® consists of a 
unit that replaces the oil drain plug and a 
dash fitting. Retailing at $7.95, it’s made 
by the Parkwood Mfg. Co., Haddon 
Heights, N. J. 
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TO a Cw 4 LP 


SHEEPSKIN 
PLANNEL 


Make Your oun | Polishing Pad. 
If you own an electric drill, it’s a simple job 
to assemble a polishing attachment. Cut a 
disk from 4%” plywood, drill and counter- 
Pi it, and attach a shaft cut fromja 4” bolt. 
Pad the face with several layers of flannel. 
Finish it off with sheepskin cut from a 
|} polishing mitt, tacking along the back. 


5” 


STRIP OF 


GASKET 


‘Repairing a Cowl Ventilator. 
)Water may leak through a cowl ventilator 
Bunle ss the lid makes firm and even contact 
with the gasket. If a strip of paper can be 
withdrawn when the lid is closed on it (1), 
increase the lid tension by shortening the 
adjusting link you'll find under the instru- 
ment panel. It’s also sometimes helpful to 
remove the gasket, clean it and its channel, 
and carefully cement in place (2). 
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LOOSE TRIM STRIP 


Washers Tighten Trim. Chromi- 
um trim often is attached with unthreaded 
studs and flat spring nuts. In time, wear on 
the studs may loosen the nuts and allow the 
trim to rattle and squeak. One way of 
tightening it is suggested above. Cut a 
section from a steel washer. Then force the 
washer behind the nut to take up the slack. 





FOLDED FOR 
STORAGE 











Plates Get You Out of Mud. What 
do you do with your old license plates? 
Throw them away? Tack them on the garage 
wall? Herman Marcus, of Jamaica, N. Y., 
has a better idea. Link at least four of them 
together, using wire or perhaps chain- 
repairing links, fold them into a compact 
bundle, and store in the luggage compart- 
ment. Then if you ever get stuck in the 
mud, you've got a ready-made mud track. 








TEMPLATE 
CUT FROM 
%" PLYWOOD 


HOOD LOCKS 
DEFLECTORS 
IN PLACE 


Bugs Kept Off Windshield. At 
this season, the spatter and smear of insects 
on a windshield makes seeing tough, espe- 
cially at night. A. W. Schach, of Rockford, 
Ill., uses deflectors like these to overcome 
the problem. The sketch on %” squares 





Adjusting a Folding Top. Con- 
vertible tops on General Motors cars may be 
adjusted either forward or back if the 
dowels don’t hit their holes in the roof rail. 
First, unlatch the top and raise it slightly. 
Next, loosen the adjustment bolts. Then 
move the corner brace until the dowels and 
holes are properly aligned. In some cars, a 
different corner brace is used, but the ad- 
justment is essentially the same. 


SPONGE 
»& RUBBER STRIPS 
\ CEMENTED | 
IN PLACE+—— 
| 


shows the curvature that will deflect air 
over the roofs of most modern cars. Cut a 
plywood template to this curvature as a 
| guide when bending the aluminum. Either 
polish the aluminum to a high luster or paint 

it to match the car. i 





\ 
(n", 
= 
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NOZZLE 


Carburetor Service Tip. In a mod- 
ern carburetor of the metering-rod type, the 
little spring at the top of the metering rod 
and the sealing washer are points that occa- ~ 
sionally give trouble. If the spring is miss- 
ing, the rod may vibrate sufficiently to 
unseat the washer. This admits full atmos- 
pheric pressure to the chamber. Rough 
engine performance or high fuel consump- 
tion may sometimes be traced to this. 
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Gus Gets Broken 





in by a New Helper 





When Stan Hicks graduates to a full- 
fledged mechanic and a new grease 
monkey comes to the Model Garage, 


time hangs heavy on extra hands. 


By Martin Bunn 


The inner side of the radiator was 
badly gashed. It looked as if the harm 
N had been done by the fan blades. 


“T FEY, mister—what should I do now?” 
Gus Wilson, flat on his back under 
the jacked-up rear end of George Knowles’s 
car, looked up at Greg Jones, the Model 
Garage’s new grease monkey. “Well,” he 
suggested, “you might sweep out the shop.” 

“I’ve done that,” Greg told him. 

Gus slid out from under the car and 
looked around. The floor had been swept 
thoroughly and the waste boxes had been 
emptied. As far as he could see, all the 
routine Monday-morning jobs had been well 
done. He glanced at the clock. It wasn’t 
nine yet. How was he going to keep this 
green kid decently busy? Gus promptly 
made up his mind to sidestep the job. 

Stan Hicks, relieved at last of the “boy’s 
work” that had griped him so, was impor- 
tantly busy over a valve-grinding job. Gus 
nodded toward him. “Any time you don’t 
know what to do next,” he said, “ask him.” 

“I did ask Mr. Hicks, and he... .” 

“Go ahead,” prompted Gus. “What did 
Mister Hicks say?” 

“He told me to ask you.” 

“Buck passer!” From outside came the 
squawking of a horn. “Well, go out to the 
pump and see who’s making that noise.” 

Greg hurried out. Joe Clark, coming in 
from the office to collect Saturday's time 
and parts slips, grinned at his partner. 
“How’s the new boy doing?” he inquired. 

“He’s left-handed,” Gus growled, “and 
he’s got ten thumbs.” 

Joe laughed. “Give him a chance. The 
school people say he’s a bright kid and a 
hard worker, and he did well in his mechani- 
cal-aptitude test.” 

Greg hurried back into the shop. “Hey, 
mister,” he reported breathlessly, “there’s 
a lady out there wants to buy five gallons 
of gas. What’'ll I do?” 

“Sell it to her.” 

“Yeah—but I don’t know how to work 
the—the—the thing!” 

Gus groaned. Joe laughed again. “Come 
along. I'll show you how.” 
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ee “Hey, mister,” Greg said in a hoarse 
whisper. “I know why you can make 
the motor run and they can't.” 


Three minutes later Greg dashed back. 
“Hey, mister—the lady’s car won't run! Mr. 
Clark wants you to come out.” 

Muttering under his breath, Gus followed 
him out to the pump, where the downstairs 
two-thirds of Joe’s anatomy was protruding 
from a shiny coupe. A tall, thin woman 
stamped her foot angrily. “I'll register a 
complaint! A brand-new car to act like this! 
First my husband takes it on a business trip 
the day we get it. Then, the first time I get 
to drive it, this has to happen!” 

“What seems to be the matter, ma’am?” 

“I had five gallons of gasoline put in,” 
she snapped, “and now it won't start!” 

Joe ducked his head out. “Deader’n a 
doornail,” he told Gus gloomily. 

“Let me try it.” Gus stepped into the 
car and pressed the starter button. The 
engine caught and purred sweetly. 

“Well, I never!” shrilled the angry lady. 
Gus switched off the engine and got out. 
She flounced into the driver’s seat. A minute 
of silence was terminated by her outraged 
voice: “It’s just the same! It won't start!” 

Joe smiled reassuringly.. “Well, now, Mr. 
Wilson started it without the slightest dif- 
ficulty, so—just let me try it.” 

She slid over, and Joe took her place. 
There was another short silence. Then Joe 
stuck his head out of the window. “She’s 
dead, Gus,” he reported. 

Gus got in and again pressed the starter 
button. Again the engine took off promptly. 

“Well, I never!” The customer thrust her 
jaw out. “If you can do it, there’s no reason 
why I can’t. Let me try again.” 

Gus got out, and she slid back behind 
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the wheel. There was another silence. “It 
won't start!” she grated bitterly. 

Everyone had forgotten about Greg. Now 
he twitched at the sleeve of Gus’s coveralls 
and pulled him a little aside. “Hey, mister,” 
he said in a hoarse whisper, “I know why 
you can make the motor run and they can’t.” 

“You do, hey?” Gus said. “Why?” 

“You push the thing up on top, and they 
stamp on the thing down on the bottom.” 

Gus stared at him. Then a grin spread 
over his face. “By gum,” he said, “you've 
got more sense than any of the rest of us— 
which isn’t saying much.” He went over 
to the car and asked the woman to try to 
start its engine. This time he held the door 
open. She pawed with her left foot at the 
floor to the side of the clutch pedal, and 
then looked at him aggrievedly. “It’s just 
the same,” she said. “It’s dead!” 

Gus reached in to the instrument panel 
and pressed the starter button. At once 
the engine ran sweetly. “The trouble,” he 
told her, “is that you've been trying to start 
your engine by stepping on your headlight- 
dimmer switch!” 

The driver's long jaw sagged. But after 
a dejected moment the light of battle flared 
up in her eyes. “It’s ridiculous!” she shrilled, 
“that all cars aren’t arranged the same way. 
On my old car the starter was on the floor. 
Why did they have to stick it up there on 
the dashboard? There should be uniformity!” 

She let in her clutch, and the coupe was 
off to a jack-rabbit start. Gus turned in-time 
to see Joe disappearing through the office 
doorway. Even at that distance Gus saw 
that his partner's ears were a fiery red. 





Greg again pulled at his sleeve. “Hey, 
mister,” he asked, “what'll I do now?” 

Gus fished a dollar bill out of his pocket. 
“You know that cigar store near the station?” 
he asked. “Well, get me a half-pound can 
of ‘Delight’ tobacco.” 

Greg hurried off, and Gus went back to 
his shop. “It'll take him half an hour to walk 
down there and back,” he thought, “and 
I'll have a little peace for that long.” 


US was wrong about that. He hadn't 
got well restarted on his job when he 
heard the harsh scream of jammed-on brakes. 
Stan Hicks hurried over to the shop door. 
“A guy in a sedan nearly ran up a truck’s 
tail,” he reported. “I don’t think he hit it, 
but there’s something the matter—he and 
the truck driver are having a row.” 

Gus grunted disinterestedly. Stan con- 
tinued to observe the ruckus out on the 
street. “Say, boss,” he said after a few 
minutes, “that guy’s back in his car, and 
he’s drivin’ it in here.” 

“He’s all yours, Mister Hicks,” Gus told 
him. He got a worm’s-eye view of a red- 
faced man with a bristling black mustache 
hopping out of a sedan with a steaming 
radiator. 

“Huh,” Stan remarked, “so you did hit 
that truck. I thought you just missed it.” 

“I did not hit it!” roared the sedan’s 
owner. “And no thanks to its driver. I'll 
have the law on his firm if they don’t pay 
for the damage, sure as my name’s Gunzen- 
houser! Stopping smack in front of me, and 
no stoplight or signal!” 

“That’s bad,” Stan said sympathetically. 
“But if you didn’t bump the truck, what 
busted the radiator?” 

Gus didn’t hear much of Mr, Gunzen- 
houser’s heated and lengthy reply—he was 
distracted by a rustling sound near his feet, 
and on looking down saw Greg crawling 
toward him with a package in his hand. 
“Here’s your tobacco, mister,” he panted. 

“Thanks,” Gus said disgustedly. “How’d 
you get back so quick—take a plane?” 

“I thumbed a ride both ways,” Greg 
jexplained. “What'll I do now, mister?” 

“Go tell Mr. Clark I said for you to help 
him in the stockroom.” 

Greg crawled away, but after a few 
minutes Stan came over to Gus. “You'll 
have to help me on this one, boss,” he ad- 
mitted. “I can fix the guy’s radiator, but 
I can’t find out what busted it. There’s not 
a mark on it outside.” 


“Oh, all right,” Gus said, and went over 
to the sedan. He examined the inner side 
of its radiator, and found it badly gashed. 
It looked to him as if the damage had been 
done by the fan, but careful checking 
showed that there was adequate clearance 
between the fan blades and the radiator, 
that the blades were tight, and that there 
was no end play in the fan shaft. 

Gus scratched his ear and whistled tune- 
lessly between his teeth. After half a minute 
he turned to Gunzenhouser. “You say you 
didn’t hit that truck?” he asked. 

“Didn’t touch it. Take my word for it.” 

“I do. Well, now—ever had any trouble 
with your radiator hoses leaking?” 

“I certainly have!” Gunzenhouser snapped. 
“They've been a nuisance for the last couple 
of months. I tightened ‘em a couple of times 
and that didn’t do it. I even took ’em off 
and put on gasket cement.” 

Gus nodded. “Does your throttle stick 
or fly open on turns?” 

“What are you—a mind reader? Yes—my 
throttle often sticks when I make a turn 
at fair speed.” 

“One thing more,” Gus said. “Have any 
starting trouble?” 

“T’ve had a little,” Gunzenhouser replied. 
“Now suppose you answer a question. 
What’s the matter with my car?” 

“Broken or worn-out engine supports,” 
Gus told him. “When certain types of rub- 
ber engine mounts get old they soften up 
or separate from their metal brackets and 
allow the engine to settle or get out of line. 
The radiator hose tries to hold it upright, 
but of course it can’t, and the strain opens 
leaks. On turns, the drag of the engine on 
the throttle linkage makes the throttle either 
stick or fly wide open. Hard starting is 
caused by the bad mounts allowing the rear 
of the engine to set so low that the kick 
throttle can’t release the automatic choke 
when the starter is operated. Your mounts 
are so far gone that when you made a sud-’ 
den stop, the engine shifted forward and 
drove the fan blades into the radiator. . . . 
New engine mounts—that’s the only answer.” 

“You're the doctor,” Gunzenhouser said. 
“Put ’em in, and fix the radiator. I'll be in 
for the car tomorrow. Okay?” 

“Okay,” Gus agreed. He returned to the 
Knowles job. “Now,” he growled, “I hope 
I'll have a chance to do some of my work!” 
Then he felt a hand on his arm, 

“Mr. Clark’s through with me,” Greg said. 
“What'll I do now, mister?” END 
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Adding /, 
Vacuum brakes 
0a trailer 


Hydraulic brakes on this trailer are operated 
from the car. A hand valve (inset) actuates a 


YTRIPPED down to serve as a trailer, the 
\J old auto chassis above still has its hy- 
draulic brakes but they're now applied by 
vacuum instead of by foot pressure. The in- 
take manifold of the towing car provides 


Reserve vacuum for faster brake action comes 
from this booster tank. There’s a check valve 


in the vacuum line from the intake manifold 





vacuum cylinder linked to the hydraulic master 
cylinder. A gauge shows the vacuum being used. 


the vacuum. A vacuum-line connector de 
signed for trailer trucks allows quick coup- 
ling or uncoupling of the trailer. 

Nearly all the parts required were ob- 
a truck-supply company. No 


tained from 


A connector designed for trucks couples the 
vacuum lines, and a plug makes the electrical 


connection. Most states require safety chains 


~4 i 





changes were made in the chassis aside from 
installation of a towing and steering mech- 
anism and addition of two extra leaves to 
each spring. A drop center in the trailer 
floor lowers the center of gravity. If desired, 
a house trailer could be placed on this 
chassis, or the brake system adapted to a 
two-wheel house trailer, 

The trailer brakes are operated with a 
hand valve clamped to the steering column 
of the car. This valve includes a gauge to 
indicate the vacuum being applied. A boost- 
er tank with a check valve provides reserve 
vacuum. This was originally an oxygen 
tank, obtained from a war-surplus outlet. 
A T-fitting, substituted for the wiper fitting 
on the manifold, permits attachment of both 
the wiper and brake lines. 

Two %” holes were drilled in the instru- 
ment panel, one for the line from the mani- 
fold to the hand valve and another for the 
line to the trailer. Most of the line is 4” 
alumiaum tubing, but thick-walled rubber 
tubing was used at some points for flexi- 
bility. 

The vacuum cylinder used in this installa- 
tion has identical outlets at each end to give 
either a pulling or pushing action. About 8” 
in diameter, the cylinder has a 5%” stroke. 
Only a small part of the stroke is employed, 
however, when the brakes are properly ad- 
justed. 

In this case, it was found possible to re- 
tain the brake pedal as the linkage between 
the hydraulic and vacuum cylinders. Swung 
downward to provide clearance for the trail- 
er floor, the pedal was pivoted for a two-to- 
one leverage. Its lower end was drilled for 
connection to the vacuum-cylinder piston. 
With the position of the pedal reversed, the 
cylinder pulls to apply the brakes. 


Except on trailers of welded construction, 
a two-wire electrical circuit to the tail, clear- 
ance, and stop lights probably will do the 
best job. The hot side can be taken off the 
car taillight and the other side grounded. 
On the trailer, hook up the stop light through 
the master-cylinder switch so it will oper- 
ate when the brakes are applied. 

A little practice will show how much vac- 
uum is needed to apply the brakes evenly. 
Smoothest action is obtained by pulling the 
hand valve a short distance, releasing it, 
and then pulling again. Full vacuum will 
usually slide the wheels. When parking 
with the engine shut off, it’s probably wise 
not to count on the trailer brakes, though 
this one has held full vacuum for as long 
as 45 min.—Charles T. Pearson, Chicago. 


Simple Light Checks Timing 


Here’s a_ simple ; 
timing light that will 
help you check and 
adjust the setting of 
distributor points, . It 
also serves as a handy 
trouble light. 

It was made by sol- 
dering the socket of a 
single-contact parking-light bulb to the piv- 
oting end of a storage battery clip. One end 
of a 6’ length of insulated wire was then at- 
tached to the socket and the other to a small 
battery clip. It may be used for timing by 
attaching the small clip to the low-voltage 
distributor terminal and clipping the bulb in 
a place where it will illuminate the flywheel 
timing mark as it flashes on. This will 
enable you to rotate the distributor body 
as required.—John M. Avery, Delhi, N.Y. 
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Jeep bets 
the Full 
Treatment 


A special body was fabricated from sheet steel. The doors 
are power operated, and the curved windows are clear plastic. 


Some surprising changes can take place 
when imaginative mechanics get hold of a 
Jeep ®. This one is the off-duty work of two 
members of the U.S. Air Force stationed in 
Japan. Buying a Jeep for $335, they dis- 
carded the old body and planed down the 
cylinder head to boost compression. Then 


The driver's armrest swings down out of the 
way to allow unobstructed entrance and exit. 


they drew up specifications for a striking 
new body and engaged a Japanese bus fac- 
tory to build it. Among the many features 
are power-operated doors and leather-up- 
holstered seats that fold to make a bed. 
When complete, the job had cost less than 
$1,000, including about $400 for the body. 


wo 
This mechanism operates the doors. The housing 
has been removed here to show it more clearly. 


| British Test Gas Turbine as Auto Power Plant 
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DesiGNeD especially for use in passenger 
vehicles, this gas turbine is now undergoing 
tests in England. 

Adapted from aircraft gas turbines, it 
weighs only 300 lb., develops 160 hp., and 
burns almost any oil as fuel. The British de- 
signers have given no hint, however, wheth- 
er it overcomes two problems encountered 
by other experimenters—objectionable ex- 
haust blast and excessive fuel consumption 
(PS, Nov. ’47, p. 128). It has an electric 
starter and a glow plug for starting ignition. 
Power is delivered to a hydraulic coupling 
that operates at 17,000 to 35,000 r.p.m. 





~ Mechanics 
and 
Handicralt 











Spare the hacksaw, save the 
muscle. Motor-driven cut-off fi 


wheel saws anything.Page 188. 











Map Measurer 
Rolls Off the Miles 


OLLED along a map to follow curved 
highways or irregular small-boat courses, 
this measurer gives you the distance in inches 
that it’s moved, Changing inches to miles 
is then just a quick calculation with the inch 
scale on the map. You could, of course, cali- 
brate the gadget to read distance directly, 
on maps of the same scale. For accuracy, 
take three readings and average them. 

As you see here, the measurer is strictly 
a kitchen-table project, made without re- 
course to a lathe or other power tools. A 
few hand tools are all you'll need. Also, it 
can be put together in one evening. The 
frame is from a 4” print roller costing 35 
cents; the shaft is a machine screw; the 
roller, a common fiber washer. 

Hacksaw off the rubber roller and replace 
it with a 4”-20 screw about 44” long, held 
by three nuts. File down the frame ends 
and nuts to give maximum clearance. Find 
a hard fiber washer around 11/16” in di- 
ameter, and check to find the exact-distance 


~ 

Remove the rubber squeegee from the frame 
by sawing through the metal shaft. Use a file to 
round off the corners of the nuts. Before tap- 


Ink a black line all around the fiber wheel in 


the center of the edge. Paint the sides white. 


156 POPULAR SCIENCE 


lt 
“<<, 


ee 


To use measurer, push it over the map on the 
route selected. Rolling wheel clocks distance. 


(Mine rolled a 
and turn it onto 


it rolls in one revolution. 
precise 24”.) Drill it 7/32” 
a 4”-20 screw, which will serve as a tap. 
Mark off a paper scale that shows the 
number of turns the wheel makes; one that 
has an index line for each two revolutions 
(1/10” for a 20 t.p.i. screw) will be satis- 
factory. Use transparent tape to attach the 
scale to a thin steel pocket rule, and screw 
it to the frame near the wheel. Mark a cen- 
ter line on the edge of the wheel, and mark 
the side of the wheel with a starting point 
and divisions equivalent to 4” travel, so dis- 
tances can be read to less than one revolu- 
tion.—Arthur Miller, Manhattan, N. Y. 


ping the center of the washer, run a 7/32” drill 
through. The fiber washer can be tapped with. 
i 4”-20 machine screw, as in the photo at right. 











This drawing gives you construction details of 
the measurer. The scale is taped to a small rule. 



































Table Has Sliding Top 


HE most important consideration in 

building this sliding-top coffee table is 
exactness. Accurate cutting and fitting are 
musts, 

In the currently popular light maple or 
birch, this piece is an asset to any room. 
Sugar, cream, and sandwiches may be served 
from the compartment with cups and sau- 
cers on the extended leaves. The table nice- 
ly holds snack servings for six persons. 

For the best appearance, 1%” stock is rec- 
ommended, although a lighter wood may be 
used. Construction is pretty much a rabbet- 
ing and mortise-and-tenon job, with all joints 
glued. Shape the legs first, cutting the mor- 
tises and then joining them to the side 
members. After that, rabbet the slots in each 
unit for the sliding leaves. After gluing the 
joints, be sure to remove any excess that 
squeezes out. Otherwise, the finish will be 
spotty. 

With the two side frames completed, join 
them with the cross members by mortise 
and tenon, as shown in the drawing. Sand 


Rubber Door Stop Used 
As Pipe Rack 


A RUBBER doorstop, which can be pur- 
chased for about a dime, makes a handy 
rack for a pipe, as shown at the right. The 
stop may be used alone as a pipe rest, or it 
and an ash tray may be screwed to a wood- 
en base.—H. Klein, Pittsburgh, Pa. 


Sliding top doubles the size 
of this maple or birch table. 


the slots for the sliding top until they are 
smooth. Then apply wax. 

Each leaf is made up of three pieces, the 
middle piece with the grain crosswise and 
the side pieces with the grain lengthwise. 
Assembly is by tongue and groove. The lips 
that run in the slots should not be actually 
tight, and yet not too loose. Sand the lips 
carefully until they are smooth and allow at 
least 1/32” clearance between the lips and 
the slots so the parts will not bind. 

Cut finger grips in the top end of each 
leaf and peg a dowel on the underside of 
each one as a stop. For the bottom, use %” 
plywood and fasten it in place with glue and 
screws. You'll need about two dozen 1” 
No, 7 flathead wood screws. A shellac and 
wax finish will give the table a high, rich 
polish.—Hi Sibley, Nuevo, Calif. 





Desk Dinosaur 
Minds the Mail 


Here's another prehistoric horror, scaled 
down to a safe 34” and mounted to decorate 
a letter rack, 

This big lizard—a stegosaurus—was an 
early dinosaur. He exceeded a modern ele- 
phant in bulk: To give you an idea of his 
size, the largest of the spiny fins on his back 
was 3’ high. 

Lay out the pattern on 2” stock by tracing 
it on a grid of 4X” squares. I used redwood 
but this breaks easily when carved into small 
projections such as the fins. You may prefer 
pine or basswood. Do the carving with a 
knife and carving chisels. Motor-driven 
burrs are helpful in cleaning out the surplus 
material between the fins and between the 
legs. However, you can do the job with 
just a knife. 

Sand the figure well but do not destroy 
the carved planes. Put on the eyes, nostrils, 
and mouth with India ink and a pen. Red- 
a coat of shellac. Other 


” 


wood needs only 


Pin Vise and String Drill 
Holes in Tight Quarters 


NEXT time you want to drill a hole in a 
spot where there is barely enough room to 
move a hand, try winding a few feet of stout 
string around a pin vise. You'll also need 
a pad or button with a short shank to fit 
loosely into the hollow vise body. Apply 
pressure on the button as shown and pull 
the string. The efficiency of this dodge will 
surprise you. I've used it to drill through 
1/16” thick brass with one pull of a 3’ 
length of cord. Light fishing line will do 
fine.—Herbert Pfister, Bronx, N.Y. 
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Either Bevel the top edge of the base or use 
a shaper cutter to give it a decorative finish. 


kinds of wood may be stained or painted. 


The base is 5” by 7” hardwood %” thick. 
Bevel the top edges. At 1” and 2%” from 
the rear edge, cut blind dadoes &” wide and 
4” deep for two clear plastic sheets. These 
are k” by 3%” by 5%”. Cement them in 
place and mount the figure with glue and 
small screws.—Elma Waltner, Hurley, S. D. 








Z int a a HES 


This homemade beach-bag “icebox” will keep drinks cool, food fresh for as long as 16 hours. 


Picnic Bag keeps 


Hood Cold 


ERE’S what you need to make this 


lightweight, picnic refrigerator: A 
canvas beach bag, an ice bag, a pound roll 
of nonsterile cotton, and a plastic-film table- 
cloth cover. 

Make paper patterns of the end, side, and 
bottom of the beach bag, cutting them 
about 1” larger all around. Cut enough cot- 
ton for three layers on each side and on the 


Make paper patterns of the sides and bottom 
of the bag. Then cut the cotton and plastic to fit. 


bottom. Then cut two pieces of plastic for 
each side, end, and bottom. 

Put three layers of cotton between each 
two pieces of plastic. Seal the edges of the 
plastic with an iron, pressing through a 
sheet of paper. Don’t have the iron too hot, 
or the plastic may disintegrate. Stitch the 
insulating pieces in the bag. Finally, make 
an insulating strip to fit just beneath the 
zipper. 

A tray of ice cubes in the ice bag will do 
for most purposes, though you can also use 
dry ice (solid carbon dioxide). But put it in 
a can that has holes punched in it; don’t 
put dry ice in an ice bag and screw the cap 
on, since the gas released would rupture 
anything watertight. Use the bag also when 
shopping for frozen food.—F. Tobin, Chicago. 


When sealing the plastic sheets with an iron, 
cover the plastic with a piece of heavy paper. 
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Flock comes in many colors. It's made of fine Two colors may be mixed for an intermediate 
rayon fibers, cut to length and then dyed. You hue. For example, the pale blue above was made 
have a choice of two lengths—1/32” and 1/16”, by mixing a quantity of white and dark blue. 


Paint It with Rayon 


With dyed flock, you can give any of tiny bits of fiber—some 250,000 to a 

square inch—standing on end in a coating 

of adhesive. 

os INOGRAPH turntables aren't natura)- Flock finishing is now within the reach of 
ly fur-bearing. That velvetlike surface any craftsman. Kits are available contain- 

on them is a finish called flock. It consists ing everything needed—a special spray gun, 


surface a colorful, velvety finish. 


Here’s how it’s done. Because the cabinet had should be sealed with shellac.) Then a thin 
been damaged and rather poorly repaired, it coat of undercoat adhesive, the same color as 
was decided to apply flock. Cleaning with a the flock, was applied evenly and allowed to 
solvent was the first step. (Porous surfaces become tacky. Next, flock was put in the gun. 


1.9 3 








4 flock lining does the job of velvet in this 
jewel box. Outside, it’s just for decoration. On 
the carving, it adds lifelike texture. 


adhesive undercoat, thinner for the latter, 
and a supply of flock in various colors. 
you first brush on a thin coat- 
ing of the adhesive. Like the flock, this 
undercoat comes in different colors. Unless 
an unusual effect, the two colors 
matched. When the adhesive is 
tacky, the Hock is sprayed on. 

You can apply flock. as padding under 
such projects as ash trays or book ends, and 


To use it, 


you want 
should be 


Flock was sprayed on vigorously from 4” to 6” 
away. Ordinarily, the gun should be at right 
angles to the surface. (Below, it was tilted to 
blow flock into the louvers.) Overspray is 


4 


A crack in the plaster base of this lamp was 
still conspicuous after being cemented. Flock 
hid it. The shade decorations are also flock. 


as a lining in a jewel box. If you make 
model furniture, flock would enable you to 
“upholster” each piece. Similarly, it could 
be used as “fur” on toy or model animals. 

If you wish, the material may be used as 
pure decoration. The lamp shade above is 
an example. Here the 
with undercoater and the flock then sprayed 
on. Novelty greeting another 
possibility with this technique. 


pattern was painted 


cards are 


caught by placing the work in an open carton 
This can then be gathered up and reused. After 
the coating has dried 10 to 15 hours, remove 


loose flock with a very soft brush. 


ot - -P. 
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AN EMPTY ball pen or cartridge—the type 
with the ball built in—is worth keeping as 
a smooth-acting, round-point stylus. Crafts- 
men can emboss leather or metal foil with it, 
as above. It’s also fine for drawing on dup- 
licating stencils. Used with carbon paper, 
it makes dark, clear copies without smudg- 
ing the original lines as a pencil will. 





_HARDEN 
CHISEL 
EDGE 











Big Chisel Forged from Spring 

A keen, durable chisel, especially good 
for tree surgery, mav be made from a broken 
auto spring leaf. Grind the broken end to 
the desired shape. Then in a forge or fur- 
nace soften the metal for blacksmithing into 
a gouge contour, At the other end of the 
spring section, roll the edges together to 
form a suitable shank for hammering. Be- 
fore rehardening, rough-grind the chisel 
edge. Hone it sharp after hardening. Leave 
the rolled end soft.—E. F. Lindsley, North 
Prairie, Wis. 
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TAPE 


Envelope Holds Magazines 

Dw you ever hesitate to buy a magazine 
as you rushed for a train because you al 
ready had your hands full with bags and a 
coat? A large Manila envelope, taped to the 
side of your bag, makes a fine emergency 
carrier for a book or magazine. You can buy 
the envelope in any stationery store. Sim- 
ply tear off the flap and use cellulose tape 
to hold it to the side of the bag.—Rudolph 
Malkin, Syracuse, N. Y. 


Cord Has Soft Rubber Plugs 


AN EXTENSION cord 
set with an unbreak- 
able, three-way plug 
and attachment plug 
of soft rubber has 
been announced by 
the United States 
Rubber Company. In- 
tended for general 
household use, the set 
is produced in lengths of 6’, 9’, and 15’ 
of No, 18 rubber-insulated wire. 


Worm Holes Produced by Burr 


Worm holes add an authentic air to an- 
tique copies. A discarded dentist’s burr, in 
a chuck turning at 3,500 r.p.m. or faster, 
will produce realistic ones. Vary depth and 
direction as shown.—Reginald O. Lissaman, 
Brandon, Man. 





Typing Table Has Built-in Wastebasket 


Two things that go together like ham and 
eggs are a typewriter and a wastebasket. 
Whether you're a_ professional writer or 
whether you just use your typewriter for 
occasional correspondence, you'll still need 
a wastebasket nearby. 

The combination pictured above is an- 
other practical solution devised by the Edi- 
tor for his own use. The typing stand is 
lightweight, yet steady. It slides easily 
over floors or carpeting, although there are 
no casters on it. Instead, there is a glider 


in each lower corner. The compact unit is 
small enough to be slipped into a closet or 
little-used corner for storage. 

The top, butted against the back and the 
two sides, was dimensioned for one of the 
smaller portable typewriters. It may have to 
be bigger to fit yours. Butt joints were used 
throughout, and the pieces—all %” pine—were 
assembled with No. 8 14%” wood screws and 
glue. Sand the wood smooth and finish it 
to harmonize with the color scheme of the 
room where it will be used. 


Thumb » Pepoaiangs Phone Book with Engraving Tool 


Wir# an electric engraving tool of the vibrator type you can 
thumb-index phone books, catalogs, and other volumes. 


Decide how many notches are required. 


Then measure the long 


edge and divide it for the needed number. Cut the notches in the 
pages preceding each letter. For instance, turn to the start of the 
A’s. Lay a piece of thin wood on that page, turn back the pre- 
ceding pages, and cut the notch. 

To index with two rows of notches, one facing left and the other 
right from the center of a book: Cut the left-hand notches in pages 
following the letters and the right-hand notches in pages preceding 


the letters. 


Use a wood-carving bit or a half-round gouge. 


An unabridged dictionary is a good model. 


Hold it at a 


25-deg. angle for the initial cut, more upright in finishing the notch. 
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Starting setup for a jet model includes pump 
at right for compressed air and Ford coil for 


continuous, high-tension current to spark plug. 
Lines are removed after jet has been started. 


Model Jet Planes 
Top 140 m.p.h. 


Pulse jets find increased favor with 
modelers as experimenters work bugs 
out of war-developed power plants. 


By J.W. Lemelson 
and R. F. Probstein 


ODEL builders are switching to jets. 
In increasing numbers, enthusiasts 
are fitting miniature planes, boats, and rac- 
ing cars with small jet engines—the same 


High-speed cameras record explosion charac- 
teristics of this glass-walled jet at New York 
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type that powered the Nazi buzz bombs. 

These little power plants measure less 
than 2’ long and are from 2” to 3” in di- 
ameter. They weigh about a pound and de- 
velop more than 4 lb. of thrust, enough to 
whiz a model plane along at speeds well 
over 100 m.p.h. In fact, the Academy of 
Model Aeronautics officially clocked one at 
141.07 m.p.h. 

This type of engine is known as the pulse 
jet or intermittent jet. It also has been 


University School of Engineering. Model has 
short life since heat cracks walls after 30 seconds. 





SESS 
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Parts of a pulse-jet engine are shown here. 
As each explosion blasts gas from exhaust pipe, 


tagged with such names as buzz jet, resojet, 
and aeroresonator. The principle on which 
it works is fairly simple. Air is ducted 
through the inlet valve to the combustion 
chamber. An elementary carburetor vapor- 
izes the fuel. The only moving part is a 
petal-type 
each explosion. 


valve that opens and closes with 
Combustion chamber and 
exhaust pipe are heat-resistant steel, about 
015” thick. 


Compressed air and a spark plug are used 


for starting. After the engine begins to fire, 
combustion is self-sustaining and the lines 
to the air vent and plug are disconnected. 
Thrust is created by a series of rapid explo- 
sions, about 250 per second. The result is 
a steady push. In contrast, the turbojet and 
rocket develop thrust by a continuous flow 
of combustion gases, 


Model of Bell XS-1 experimental plane with jet 
mounted inside fuselage. Dolly is for take-off. 


EXHAUST PIPE 


valve is sucked open to admit air and fuel for 
following explosion. Valve is sole moving part. 


For power comparison, a model gas en- 
gine developing | hp. at 100 m.p.h. with 
75 percent prop efficiency exerts about 2.8 
lb. of thrust. A small jet engine at the samé@ 
speed exerts around 4 Ib. of thrust. : 

Model jet planes are flown in a circle af 
the end of 60’ to 70’ control wires. Thé 
planes, with wingspreads up to 4’, carry # 
to 7 oz. of nonleaded gasoline, enough for 
30 to 40 laps. : 

Besides planes, other jet-driven modelg 
include boats, automobiles, and iceboatsy 
One of the latter was timed at 129 m.p.hg 
and a car at 125 m.p.h. 

A few modelers began using jets shortly, 
after the war. The first models were both 
troublesome to start and to keep runningy) 
Improvements since then have provided a 
fairly reliable engine. One manufacturer of 


hao: 
Engine built as rear of a with exhaust 
pipe as tail boom. Elevator rod is below tube. 
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Engine is mounted internally in this model. Tanks on wings are dummies. Speed is 112 m.p.h. 


kits claims a finely perfected fuel system— 
so finely perfected that the jet engine may 
be stopped and started while in flight. The 
manufacturer says the engine is stopped by 
pulling the model up into a stall. At a speed 
above 90 m.p.h., the engine will start again 
when the model is returned to level flight. 
The stall disturbs the air flow into the com- 
bustion chamber. Level flight forces fuel 
and air into the chamber, where the heat 
restarts combustion. 

Four persons usually make up the start- 
ing team for a model jet. One man holds 


ithe model, keeping his hands well away 


from the tailpipe and combustion chamber. 
As the engine begins to fire these parts heat 
up to a bright red. However, once the 
model is in motion, the flow of air cools the 
engine. A second man handles the ignition; 
a third the compressed air; and the fourth 
acts as pilot, holding the control wires. 
Starting is characterized by a low purr that 
soon mounts to a loud roar. 

Crashes occur occasionally. When they 


Jet power is being adapted to speedboats, too. 
This model now is undergoing performance tests. 
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Sasa 


A twin-engined job with gas tanks slung under 
each jet engine. Fuselage and wings are balsa. 


do, the model usually is smashed beyond 
repair. Sometimes the engine, which sells 
for about $35, is salvageable. At a recent 
meet, one of the jet planes crashed a heavy, 
fine-mesh wire fence. The balsa wings and 
fuselage were shredded to snowflake-like 
bits as the model rammed through the 
fence. The engine, badly damaged, re- 
mained on the other side of the fence. END 


This jet racer is of cast aluminum, 22%” long. 


Car runs on tracks, topped 125 m.p.h. in test. 





Whatnot Shelf 
Lighted 
from Below 


7 NICKKNACKS, especially glass objects, 
are displayed effectively on this fluores- 
cent-lighted shelf. 

The dimensions in the drawing are for a 
14-watt lamp. However, by simply increas- 
ing the length, a 15- or 20-watt lamp may 
be used. The stock is ®” white pine. 

The top of the shelf is a 4” strip of single- 
weight window glass, ground on one side to 
diffuse the light. Lay the glass on a news- 
paper. Sprinkle on it about % teaspoon of 
abrasive powder such as No. 120 silicon 
carbide. Add a little water. Rub this mix- 
ture with a fragment of grinding wheel held 
Hat, or with another piece of glass. Use a 
circular motion. In a few minutes you'll have 
a frosted surface on the glass. 

Fasten the wooden parts together with 
glue and brads, Set the nail heads deeply 


Back panel of the shelf is laid out with com- 
pass curves that are faired together freehand. 


Ballast and sockets are mounted on the back. 
Center-mounted switch resembles a drawer pull. 























Aglow with light above and below, the shelf is 
a focal point of interest in a room at night. 


and fill the holes with composition wood. 
The front panel, which resembles a drawer, 
is made by assembling three pieces of wood 
as shown, or by framing a single piece. 

Mount the ballast unit on the back panel 
just below the glass. The sockets go on the 
back panel also, as shown in a photograph. 
Give the completed shelf a coat of antique 
maple stain, followed by shellac and wax.— 
Walter E. Burton, Akron, O. 


. 


Round the edges with a knife or other tool and 
then sand smooth with an abrasive-cloth strip. 


You can make ground glass if need be. Use 
abrasive grains, water, an old abrasive wheel. 








Keeping the 
Home Shipshape 
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Eliminate tedious trimming close to a fence 
by keeping long, narrow boards under it to 
stop the growth of grass there. Replace them 
after using the lawn mower. 


Brackets for this small kitchen shelf are cut 
from a single wooden coat hanger. The top is 
a piece of %” plywood. Drill holes for screws 
and for the dowel and finish with enamel. 
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When lifting stoves, metal cabinets, or other 
heavy objects that may have sharp edges, 
ieces of old garden hose will protect your 
1ands. Slit the hose sections and slip them on. 








With this holder, you won't have to look for 
the ball of twine when you need it. Bore a k” 
hole in a shelf support or cupboard wall. 
Two screws will at on the jar top. 


Two baking pans hinged together along one 
side provide a fine steamer for a few ears of 
sweet corn. Fasten a knob on an upper edge 
of one pan, and don’t use too much water. 











If your toaster gets away from you, try sal- A small cork makes a handy work-bag carrier 
vaging the remains with an ordinary grater. for a thimble and a scissors. The thimble is 
Hold the grater under the toast so the burned easier to find and your fingers are protected 
crumbs won't fall back on the slice. against injury by the scissors’ points. 


A kitehen dispenser for powdered soap can An old umbrella makes a good rack for dry- | 
be made from a fruit jar, a metal strap, and a ing clothes in crowded quarters indoors. Strip ~ 
coffee-maker handle. Cut the top off a beer off the fabric, open the umbrella, and hang it © 
can for the dispenser’s top. Letter the jar. by the handle. It stows away in a small space. ~ 

















t conveniently at hand pulleys. Drill several holes in the bottom of 


Clothespins can be ~~ 
kc the box so that rainwater won't collect inside. 


in a box that rides along the line on small 
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LIVIN«e 


Squeezer Is Mixer Too, The Juice- 
\-Shake ® combines squeezing, straining 
and shaking in one compact unit. It may be 
used to make orange juice, milk shakes, or 
cocktails. Eggs also may be pr¢pared for 
scrambling or cream whipped in the three 
It is available in fou 
color combinations and is offered by the 
Kerel Products Company, Bronx, N. Y., at a 
retail price of $5 


piece plastic juicer. 


Keeps Salt Dry. 
In damp weather, you 
don't have to bang 
this shaker on the 
table to get salt out. 
\ drving unit, shown 
in the drawing, con 
silica 
absorbent sub- 


After 


use, 


tains gel a 
highly 
stance. several 
weeks the 
gradually changes col- 

or from blue to pink 

as it absorbs moisture. 

The unit is reactivated by putting it in a 
Meanwhile, a spare 
The saltcellar, 
with matching pepper container, is made 
by J. H. Young Co., Pittsburgh, to sell for 
about $6.50. 


gel 
ue 


moderately hot oven 


drving unit may be used 
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Seap Automatically Injected. 
With some new models of Bendix washers, 
a housewife merely loads it with soap pow- 
der, detergent, or water softener, sets the 
timer, and forgets about it. At the correct 
moment in the washing cycle, the powder is 
fed into the tub by the screw visible in the 
bottom of the compartment. The agitator, 
i: rotating wire reel, sends a constant sup 
ply of soap to the feeder screw. 





Tep Beeomes Turntable. This 
matched plastic pair—a portable electric 
record player and a carrying case for 25 10” 
records—is made by the Anfinsen Plastic 
Molding Co., of Aurora, Ill. The top of the 


Pumps Water Noiselessly. There 
are no gears or cranks to clatter in this 
shallow-well pump. The one moving part 
turns in a cushion of rubber, insuring vir- 
tually silent operation. A %-h.p, motor pro- 
tected by a thermostatic device runs the 
pump by a direct shaft connection. It is 
lubricated by the water that courses through 
it. Two models are available, rated at 250 
and 400 gal. an hour. Weighing only 45 Ib., 
the pump may quickly be attached to a 
tank. One of the advantages of this type of 
pump is that it starts pumping without be- 
ing primed. The manufacturer is Robbins 
and Myers, Inc., of Springfield, Ohio, 


7-lb. player is the turntable when inverted. 
Ten records may be stored in the bottom of 
the player. Both pieces are available in sev- 
eral colors and both are provided with elas- 
tic carrying straps. 


Hanger Clamps Clothes. The hook 
of this all-metal hanger is an extension of 
the spring that holds the clamps together. 
The maker, the Perfect Products Co., of 
Beloit, Wis., claims the hanger will hold 
tightly, regardless of a garment’s thickness. 


Toothpaste 
Dispenser. An 
all-plastic toothpaste 
or shaving-cream dis- | 
penser, made by the 
Amogene Specialty 
Co., of Long Beach | 
Calif., is said to save 
about five cents on 
each tube by squeez- 
ing all of the paste or 
cream from the tube. 
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N ASHTRAY, table lighter, and double- 

decked candy dish make up this differ- 

ent and attractive cocktail threesome. To 

construct them you'll need a lathe, a hand 

grinder, and some old chinaware. I used 

two plates of different diameters, a sauce 
dish, and a saltcellar. 

First step is to locate and mark the cen- 
ters of the dishes on both sides. Grind holes 
at these points with a small pointed stone 
in a hand grinder. Hold the tool at a flat 
angle, as the tip does little cutting. Grind 
a little more than half-way through, reverse 
the plate, and finish from the other side. 
Moisten the work frequently. Holes through 
the plates can also be made with a vibrator- 
type engraving tool, or by the slower brass 
tube and abrasive method. 

The grinder, however, is the preferred 
tool for altering the salt shaker into a base 
for the table lighter. Different shakers will 
present different problems, but the method 
illustrated can be adapted to most pieces. 
A thin abrasive disk is used to cut off the 
top of the shaker, and the wall is thinned 
down with a small grinding wheel. 

Spindles for the ashtray and candy dish 
are turned from 4” hexagonal brass rod; the 
one for the double-decker is made in two 
sections and screwed together. Shanks on 
the spindle sections are reduced to 3/16” 
and threaded 10-32. 

Cigarette rests are cut from 1” squares 
of sheet brass. For the curved supporting 
arms, 1/16” brazing rod is used. 

Both ends of the rod are flattened so that 
the cigarette rests can be held on with solder, 
and the rod is sweated in the spindle hole. 

For the base of the candy dish a hoop 
was formed from a %” strip of 1/16” brass. 
Except for the bottom of the ashtray—where 
space didn’t permit—a felt washer was used 
between each of the brass washers and the 
meeting face of the plates. The felt is ce- 


&% 


Three old dishes, a salt shaker, and some brass 
are the materials for this cocktail-table set. 


A hand grinder is used both for drilling and® 
cutting. Moisten the glazed china frequently. 


Assembly of the ashtray spindle and cigarette 
rests can be clearly seen in this photograph. 
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A brass disk is used as a cap for the table 
lighter. Anneal the metal; then shape a flange 
with a ball-peen hammer. Bind the socket, 


mented directly to the brass. Cellulose ce- 
ment is a suitable adhesive. 

rhe top of the cigarette lighter is fash- 
ioned from a disk of 20-gauge brass about 
\” larger than the opening in the top of the 
salt shaker. In this case the diameter of the 
shaker top was 1%”, so the disk was cut 1%”. 
Anneal the metal by heating it red hot and 
letting it cool. Scribe the inner circle ( 14” 
in this case), hold the metal at an angle on 
a wood block, and hammer the @uter edge 
Anneal the metal 


again, place on a planishing stake or other 


with a ball-peen hammer. 


smooth, rounded piece of metal, and ham- 
mer out the dents. 

Smooth the edge by drawing it carefully 
a flat file held on the bench. Most 
remaining hammer marks can be removed 


along 


by filing, and low spots can be brought up 
by tapping from the underside. When the 
piece is smooth, buff with tripoli, followed 
Drill a hole through 
the center, insert a jeweler’s saw blade, and 


with jeweler’s rouge 





cap, and a flathead screw together and solder 
them into a single unit, Note that the lighter 
can be easily slipped in or out of the socket. 


cut out a slot for the lighter. Two strands 
of tightly twisted brass wire are formed into 
an oval and soldered neatly around the slot. 

Wrap 20-gauge brass sheet around the 
lighter to form the socket, bind the shaped 
piece with wire, and solder the lap joint. 
A bottom piece of the same stock is soldered 
in. The then soldered to the 
brass cap. 

Polish the brass, wipe all parts with a 
cloth saturated with lacquer thinner, and 
coat with clear lacquer. Assemble the pieces 
as shown, taking care not to draw up too 
tightly on the threaded shanks. To finish 
the base of the tiered candy dish, cut two 
One fits inside the base 
hoop; the other is the same diameter as the 


socket is 


cardboard disks. 


base. The cardboard pieces are cemented 
together and to the hoop, and the bottom 
is covered with felt. 

The original cigarette lighter is not altered 
in any way. It is readily removed from the 
base for refilling or for pocket use. END 


Stamp-Card Pockets Formed from Mending Tape 
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Stock cards used by stamp collectors can 
be made up from file cards and 1” 
parent mending tape. Cellulose tapes that 
stick without wetting are harder to use. 

For each pocket, cut a strip of tape the 
width of the card. Score it with a pin or 
knife point as shown and fold along the 
scored line. Snip out a k” by 7/16” oblong 
from each end, moisten the upper flap, and 
stick it down along the lower one. The 
gummed margin can then be moistened and 
applied.—Pat Fey, Manhattan, N. Y. 


trans- 





What’s Your 
ngenuity 
uotient? 























At last I know when to empty the ice- 
box pan. I rigged a doorbell and a dry cell 
and placed the ends of the wires just below 
the rim of the pan. When the water reaches 
the wires, the bell rings. A dollop of salt 
in the water helps conductivity.—Leslie 
Graves, Livingston Manor, N. Y. 


My job ealls for about 1,000 miles of 
driving every week. That was okay until | 
began having a lot of trouble with vapor 
lock. I stopped that by squeezing a half 
grapefruit over the fuel pump. The fruit 
dried to form an in- 

sulating wall be- 

tween the pump 

and the hot mani- 

fold.—Fred Jones, 

Gainesville, Téx. 





it in, and painted right over it. 


We moved into a house that must have 
been occupied previously by hungry wood- 
peckers—the walls were full of holes. When 
I painted the walls, I kept a roll of tissue 
handy. Whenever I came to a hole, I 
sopped a wad of tissue in the paint, packed 
No holes 
now.—Margaret E. Casson, Reseda, Calif. 


My strawberry plants were being 
used as a free lunch counter. Every time [| 
glanced out the window I saw « gang of 
birds chomping on the berries. However, I 
broke up that act by removing the bottoms 
of old bird cages. They're fine plant guards. 


—Roger M. Johnston, Glendale, Calif. 





Hove you pulled off a smart one lately? We 
will pay for acceptable contributions show- 
ing ingenious solutions of problems in the 
home, shop, garage, or camp. It doesn’t 
matter if it's wacky—if it works. Use gov- 
ernment postcards only. Contributions can- 
not be acknowledged or returned. 
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Outboard Stand Built of Pine 


WHEN an outboard motor is not in use, it 
is best to store it in an upright position. A 
stand on casters is ideal for this. The motor 
IS held sect urely vet it 1S accessible from all 
angles for cleaning, lubricating, or over- 
haul work. 

Random widths of %” pine were used to 
build the stand pictured above. The up- 
right frame is positioned so that the weight 


No. 8 


wood screws 1%” long were used through- 


‘ 


of the motor is centered over the base 


out. Waterproof glue also was used. 

The only critical dimension is that from 
the top of the stand to the floor. Before you 
fasten the parts together, make certain that 
the finned propeller guard will clear the 
floor 
clearance and make for easy rolling. 

With an attractive natural finish, the mo- 
tor and stand will decorate a recreation room 
or den between seasons. Sand all surfaces 
smooth, apply a coat of shellac thinned with 
alcohol, and sand lightly with very fine pa- 
per. Apply one or two coats of varnish.—Jed 


Robbins, Manhattan, N.Y 


Good-sized casters will increase vow 
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Rubber Ball Steps Tent Leaks 


HALF OF 
BALI—> 


‘ 
‘ 
‘ 
’ 
‘ 
: 





A SPONGE-RUBBER 
ball cut in half will 
solve the problem of 
a leak at the pole 
spike of a tent. Force 
a half of the ball over 
each spike, as shown 
in the sketch, so it will 
rest lightly against the 
canvas. Even if the 
spike projects through the ball, the soft 
rubber makes a seal around it. The balls may 
be left in place when poles are stored. 
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WIRE 
Roofing Paper Cut with Wire 


END 

Tuts cutter for roofing and building pa- 
per is made of four 40” pieces of crating 
material. Space each pair of slats about »” 
apart with a cleat at each end. Hinge one 
end as illustrated. Attach a steel wire at the 
other end. To cut, place the paper as shown, 
close the frame, and pull the wire.—Victor 
H. Lamoy, Upper Jay, N. Y. 


Lipstick Tube Holds Eraser 


A pIScCARDED | lip- 
stick tube makes a 
dust-tight holder for 
a draftsman’s eraser. 
First clean any re- 
maining lipstick from 
the holder. Then se- 
lect a good-quality 
eraser and, with a ra- 
zor blade, whittle it to a size that will fit 
snugly in the retractable section of the tube. 
Such an eraser holder will keep the rubber 
clean, even if it’s carried in your pocket.— 
Don G. Pittwood, Moscow, Id. 





Ernest Warther puts finishing touches on a model of a Civil War engine carved of ivory. 


Famous Locomotives 


Carved in Wood and Ivory 


HALF century ago neighbors referred 
to Ernest Warther as “that boy who 
whittles.” 

Today, at 63, Mr. Warther still is whit- 
tling. Carving scale models of locomotives 
is a full-time business with him now. His 
models, tracing the evolution of transporta- 
tion on rails, reflect the skill and patience of 
a master craftsman. 

In a workshop behind his Dover, Ohio, 
home he now is shaping his latest model- 
a locomotive carved entirely from ivory. The 
city of Dover has plans for a museum to 
house Mr. Warther’s carvings. Besides loco- 
motives, he has modeled ships and animals. 


The first successful locomotive, the Rocket 
(1829). developed only 50 lb. boiler pressure. 


‘ 


This wheeled nightmare, its boiler in a bustle, 
ran on roads instead of rails way back in 1769. 


A model of the Atlantic-type 4-4-2 locomotive 
displayed at the St. Louis World’s Fair, 1904 
ae 


| 
oh 

J. maa 
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Working in the Round 
with Hand Tools 


Care is the principal ingredient of 


well-cut circles and holes, but these 


tips on technique also help. 


By Edwin M. Love 


may 


“LAT surfaces and square edges are the 
bedrock of woodworking craftsmanship. 
But like the human skeleton or the frame- 
work of a building, they frequently gain in 
Pre- 


vious articles in this series discussed the uses 


beautv bv being concealed or covered 


of bevels, chamfers, and recesses in relieving 
the monotony of squared edges. The same 
function is performed on larger pieces by 
the careful In addition to 
lending grace to a project, curves and circles 
have definit: importance. 
a toy wagon would run poorly on 


use of curves 


also functional 
Even 
square wheels. 
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Because circles are laid out with a com- 
pass, they are the easiest curves to draw and 
cut. Guide lines may be made with either a 
pencil compass or with dividers. The latter 
give greater accuracy because they scribe 
a fine line of uniform thickness. 

Either instrument should be capable of 
remaining at its position without 
slipping; dividers especially may be thrown 
off their proper curve unless they are locked 
after being set. To set a pair of the kind 
illustrated above, loosen the locking screw 
and spread the points to the approximate 
span. A slow-motion screw at the end of the 
quadrant (Fig. 1) brings the setting to per- 
fect accuracy 

\ board from which a circle is to be cut 
is usually brought to thickness, but the back 
need not be smoothed because further plan- 
ing may be required to remove splinters 


preset 











kicked up by the saw. Press one point into 
the wood and pivot around it with the other 
to scribe a sharp line. 


Marking the Centerline 


Whenever a circle must be accurately 
placed on the work, its center has to be 
located carefully. In Fig. 2 it is tangent to 
both edges and one end. Tangent circles 
crop up frequently for several reasons. 
Tangency is necessary in cutting the largest 
possible disk from any given board or when 
an ead is to be cut into a semicircle. 

A standard method for gauging a center 
line is shown in Fig. 2. It consists simply of 
resting a rule obliquely across the face of a 
board at whatever angle gives an equal 
number of divisions. To avoid marring the 
work with a center prick, lay a piece of 
thin plastic or an old negative over the 
wood to pivot the divider. 

Dividers are handy for stepping off uni- 
form lengths on a board. Set the span, im- 
print the points on the piece, swing a leg 
around 180 deg., and mark that point. 
Continue to the end. If equal divisions are 
wanted regardless of length, estimate the 
span, and step off the work experimentally. 








Correct the span on each test until the right 
one is found. 

A semicircle having a finished straight 
edge is scribed (as in Fig. 3) by holding a 
block against the edge to provide footing for 
the pivot point of the dividers. 


Sawing a Circle 


Circles can be cut with a number of 
different tools. A compass or keyhole saw 
may be used as in recessing an edge. Clamp 
the board upright in a bench vise, and shift 
its position as necessary. Rernember that 
since the cut is rough a little material should 
be left outside the line for smoothing. 

A coping saw with a wide blade is satis- 
factory even in rather thick wood. Thin and 
small work is best supported on a board 
notched with a deep V-cut (Fig. 4 inset) 
and clamped to the bench. Set the blade in 
the frame with the teeth pointing downward 
to draw the work against the support (Fig. 
4). Turn the piece as required. A smoother 
cut can be made by inclining the saw for- 
ward than by holding it upright, but the 
slope must be regulated to fit the sharpness 
of the curve. 

The small size of a block plane makes it 
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a handy tool to use in smoothing outside 
curves, as in Fig. 5. Sliding the fingers of 
the left hand against the wood while the 
plane rocks over the curve helps to keep the 
edge square with the face. 

4 curve that is left rough by ;unskillful 
sawing benefits by trimming with a chisel, 
as in Fig. 6. Downward pressure on the 
handle, coupled with a sidelong swing of 
the edge, quickly removes ridges and tears 


in the grain. 


Smoothing the Edge 


The use of a spokeshave is illustrated in 


Fig. 7. It is a double-handled trame that has 
a keen blade clamped in the opening 
Though it operates like 4 plane, the short 
sole of this tool enables it to slide freelv over 
in outside or an inside curve. It may be 
pushed or pulled. On wide lumber (1” or 
more) give it a shearing sidewise motion 
while stroking it forward. Blade projection is 
set by sighting across the sole, o1 by resting 
the frame on a board, inserting the blade, 


ry 


and pressing down while tightening the set- 
screw. The latter setting gives a thin shaving 
suitable for final smoothing. 


Inside Circles 

Inside circles are made in the same way 
as outside circles. Leave some waste wood 
to allow for smoothing. A cabinet file is often 
the best tool for smoothing inside curves. 

Enclosed circles cannot be cut without 
boring holes to receive a blade. Auger bits 
(Fig. 8) are most used for this purpose. The 
traditional type has two cutting lips, two 
spurs for trimming the outside of the hole 
and a threaded, tapered point. Chips are 
lifted with a single or double worm. A 
square end on the shank gives the brace a 
positive grip. The Forstner bit substitutes an 
edged rim for the spur. Because the rim is 
supported by the groove it makes, this bit 
will cut an arc from the edge of a board or 
bore without deflection through wood hav- 
ing hard spots, such as knots. The twist drill 
is useful for boring where nails might be 


he] 


oe 


Oe OE eS Re 


Se 








USING SPOKESHAVE 


encountered, but is available only in small 
sizes graduated in 1/32” steps. 

As large bits are costly, holes above 14” 
in diameter are usually bored with an ex- 
pansive bit, illustrated in Fig. 9. It is espe- 
cially useful for boring odd-sized holes, since 
the wing cutter can be set at any desired 
fraction. If the diameter of the hole must be 
accurate, try the setting on scrap and meas- 
ure the test cut. Sets of bits having inter- 
changeable cutters are now on the market. 
One such is shown in Fig. 10. 

Braces are made in a variety of styles 
and sweeps. A good size has a 10” sweep 
or circle of hand movement. Many models 
can be set for ratcheting. 


Boring a Hole 


Center a bore by stabbing the screw point 
lightly into the board at the mark. If it slips 
off a hard grain into soft wood beside it (as 
may happen in fir) or if the wood is so hard 
that the point will not readily enter, punch 
a starting hole with an awl. Use a punch to 








(iRWIN 
PATTERN) 








4 
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AUGER BITS FORSTNER 


(JENNINGS BIT DRILL 
PATTERN) 


WwOoD BIT TYPES 


start also if the threaded tip is old or worn. 
Rest the work on blocks to protect the bench 
top (Fig. 11), hold the bit upright, and turn 
the brace. Heavy pressure is not ordinarily 
needed on the top of the brace, since the 
threaded bit point feeds the cutting edges 
into the wood. When the hole is nearly 
through (Fig. 12) and so much of the point 
projects that it stops feeding, turn the work 
over and finish boring from the other side. 
If too much pressure is applied when the 
cut is nearly through, the bit may crash 
through the rest of the way and splinter 
the underside. 


Keeping Bits Sharp 

Dull bits do not perform any better than 
dull planes. Purchase a bit file to keep with 
the kit and use it to restore the keen edges 
as shown in Fig. 13. File cutting lips from 
the top and spurs from the inside. If a bit 
spur has been filed away, or even filed on 
the outside, the bit is useless and should be 


discarded. END 





WOOD Twist 
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NEW TOOLS 


Brazing Kit Has Heat Cham- 
ber. Offered by the American Products 
Corp., Chicago, this compact outfit contains 
all necessary materials and equipment for 
light bench brazing. The heat-retaining 
chamber, pinned together of asbestos board, 
permits handling fair-sized jobs with a small 
torch. Also included are an alcohol torch, 
fuel, flux, and assorted silver solder. It sells 
for about $7.50. 


Lathe Collet Chuck. Threaded on 
the spindle nose of a lathe, this new collet 
chuck grips round stock tightly and ac- 
curately. - It's supplied with three double- 
ended collets that take work in six sizes be- 
tween %” and 1%”, and the chuck itself can 
be used without a collet to hold 2” stock. 
Made by Martin Chuck, of Milwaukee, it 
costs about $12 in alloy and $19 in steel. 
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Micrometer Does Double Duty. 
With this instrument, developed by the 
Richards Machine Tool Company, of Glen- 
dale, Calif., you may take either inside or 
outside measurements at will. Any setting 
of the external calipers automatically is the 
same on the internal calipers, permitting 
direct comparison of mating or telescoping 
parts. The measuring screw is hardened 
and the thread ground for long life and ac- 
curacy. Several different sizes are made. 








Eecentriec Wrench Holds Pipe. 
When inserted in a pipe or nipple and re- 
volved in either direction, the center serrate 
section of this wrench swings cam-like to 
engage the inside of the pipe. It is turned 
by either an open-end or adjustable wrench. 
The Kiener Machine Products Co., of Los 
Angeles, makes the tool to retail for about 


$2. 





llusky Little 
Screwdriver Folds 
to Pocket Size 


LTHOUGH only about the size of a pen- 
knife, this folding screwdriver is rugged 
enough for really heavy work. The blade is 
sandwiched between two pieces of tapered 
steel that may be used as blades themselves. 
With a hacksaw, thin abrasive disk, or 
slitting saw in a milling machine, split 
lengthwise a 4” piece of 4” drill rod. File 
the two cut surfaces if you've used a hack- 
saw. Soft-solder the two halves together in 
their original position. Then chuck the as- 
sembly, taper 2%” of it as shown in the draw- 
ing, and cut off. Drill and counterbore a 
hole for a steel rivet that acts as a pivot. 
Heat the pieces to separate them, wipe off 
all solder, and round the sharp edges. 


HANDLE 
(2 REQ) 


If you grind the handle tips as blades, round 
off the corners to prevent wear on your pocket. 


Cutting off handle assembly. Tailstock, used as 


outboard support, was moved fer photograph. 


Using a handle piece as a pattern, make 
the blade of \” steel. Grind the blade tip 
as a screwdriver and drill the pivot hole. 
Drill a second hole %” from the tip, using 
a 1/16” or 3/32” bit. Temporarily assemble 
the parts and use the second hole as a guide 
for spotting dimples on the inside surface 
of the handle pieces. Peen over the ends of 
a steel rivet in the blade hole and file them 
down until they project no more than 1/64”. 
These projections will fit into the dimples to 
keep the tool closed. 

Harden and temper the handle and blade. 
With the ends of the handle pieces shaped 
as blades, you'll have three blade sizes in 
one tool.—Walter E. Burton, Akron, Ohio. 


Use soft solder to assemble the two halves of 
the drill rod before turning them for handles. 


Here are the four parts cf the folding screw- 


driver. Smooth all edges with abrasive cloth. 
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Mill Makes Serews. Modelmakers 
and others who occasionally have to make 
up a few special screws will find hollow end 
mills a great convenience. They are par- 
ticularly useful in making small screws— 
4-40, 3-48, 2-56, and the like. 

To make a mill, chuck a length of drill 
rod, face, and centerdrill the end. Run in a 
hole about 1” deep, using a drill the same 
diameter as the screws to be made. Cut off 
and clamp the blank in a vise, face up. 
Scribe four lines tangent to the hole 90 deg. 
apart. With a fine file held parallel to the 
line nearest you, form a single cutting edge 


or tooth. File three others the same way. 


Improvised Metal Cutter. The 
power metal cutter pictured above was 
made of a flexible shaft, a saw-gumming 
wheel, and scrap lumber. If the shaft speed 
is high enough, a flexible abrasive cutoff 
wheel may be substituted. Follow the speed 
directions printed on the wheel’s label. 

To protect my face and body in case the 
wheel should break, I wore a heavy plastic 
grinding shield and a thick jacket. A better 
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FILE RELIEF 
FOR MILLING 


>» 


‘ 


EDGE TANGENT 
TO HOLE 


RAKE 
FRE TOWARD 
EDGE, FILE 
HANDLE LOW 


Then chuck the mill in the drill press. 
While it is rotating, bring it lightly against 
a flat oilstone. File the slight flats thus 
formed just to the point of disappearance. 
Rake is formed by undercutting the teeth 
with a three-cornered file. For use as a side 
mill, file edge relief as shown. 

Heat the mill to cherry, quench, and 
temper by gently reheating the shank and 
requenching at a light straw. Dress the 
teeth with a fine stone. To use, chuck the 
mill in the tailstock and feed it against suit- 
able rod revolving in the headstock. At left 
above are various pieces of shouldered hex 
rod and finished screws. 





LAG SCREWS 
COUNTERSUNK 








8x 24" 
wis 





precaution is a wheel guard cut from an old 
brake drum, as shown in the drawing, and 
screwed to the arm and block holding the 
shaft. 

The base of the cutter is a 1” board. The 
2” by 4” by 4” blocks act as bearings for the 
%” shaft. The shaft, in turn, acts as a pivot 
for the 24” movable arm. Work should be 
clamped or otherwise firmly held under the 
wheel.—Don G. Pittwood, Moscow, Id. 





Small Objects Held by Dowel. 
An excellent holder for small objects that 
are to be ground or polished can be made 
from a short split dowel. Insert the dowel 
in the jaws of a tap wrench. Then place 
the work in the slit of the dowel and tighten 
the chuck. Small screws also can be held in 
a split dowel when cutting off the heads and 
re-slotting.—H. Klein, Pittsburgh 
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Tool Removes Burrs. We were cut- 
ting brass tubing into short lengths and 
needed a tool to remove burrs from the 
ends. The tool we made is shown in the 
sketch. It is a 4%” piece of cold-rolled shaft- 
ing with a 3/32” slot milled 2” from one 
end. Two notches with cutting edges were 
filed in a piece of 3/32” tool steel that was 
clamped in the slot. The tool was used at 
high speed.—Hugo Youngstrand, Chicago. 


Drill Press Ex- 

tended. | modified 

my drill press to han- 

dle a wider variety of 

work by extending 

the drill-stand col- 

umn. A 12” long pipe 

nipple of suitable di- 

ameter was turned 

and ground to exact 

size on the lathe. 

Then I made a bush- 

ing to fit the column 

and pressed the ex- 

tension on the bushing. Now the press 
head can be raised 12” higher. The exten- 
sion does not interfere with work on small 
jobs.—Carl Jean, Parker, Ind. 


Gear Bored Without Three- 
Baw. Here’s an accurate method of en- 
larging the bores of stock gears, requiring 
no indicator. Using snips, cut a circle of 
sheet metal 1” less in FACEPLATE 
diameter than the 

faceplate. Bolt it to 

the plate, using spac- 

ers. Bore a hole in 

the sheet metal a 

close fit for the gear, 

without any shake or 

play. Clamp the gear 

in place with extra 

nuts on the same 

bolts as shown, taking 

care not to loosen 

or shift the sheet met- 

al.—M. Duhamel, La- 


chine, Que. GEAR TO BE BORED 
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Making Hollow 
Punches to Order 


ge of hollow punches, besides being a 
LA. useful addition to any shop, is an inter- 
esting lathe project. The tools are used to 
cutting neat holes in many materials from 
thin sheet metals to leather and paper. 

The most commonly raw stock is 
tool-steel rod that can hardened and 
tempered by heat treatment. Drill rod is 
excellent for most purposes. Cut the punch 
blank to approximate the finished tool, leav- 
ing just enough extra metal to let you face 
the ends. Make the diameter about 30 per- 
cent larger than the hole the punch is to cut. 

Chuck the blank so the handle portion 
about 24”—projects. Turn the handle to the 
desired diameter. I've found that %” 
right for punches making 5/16” holes and 
larger. You may leave the handle smooth 
but knurling gives a better grip. 

A good idea at this point is to reduce the 


used 
be 


is about 


if 

















The drilled hole is enlarged to final size with 
a boring bar. Also use the bar to relieve the 
cutting edge by making bore slightly oversize. 
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head for %” as on the punches shown on the 
opposite page. Such reduction retards the 
tendency of the end to mushroom. 

To make the cutting end, turn the blank 
around, face off the end, spot it with a cen- 
ter drill, and drill the cutting recess. Use a 
bit slightly smaller than the final diameter is 
to be. For example, in making a 4” punch, 
first drill it with a 15/32” bit. For the final 
diameter, use a boring tool. Then set the 
boring tool to cut .010” oversize. Continue 
at that setting for the full length of the cut- 
ting recess. Of the two punch shapes shown, 
the upper one will produce uniform disks 
and the lower one uniform holes. 


When you drill the body of a punch, use a bit 


slightly smaller than the hole the punch is to 


make. Example: For a 4” punch, drill it 15/32” 


An end mill is used to cut the side opening in 


a punch. This outlet for the punched pieces may 
also be made by hand with a hacksaw and files. 








Machine the outside of the punch body to 
taper to the cutting edge. The outside di- 
ameter is not particularly important as long 
as it is enough to give the punch walls suf- 
ficient strength. Then smooth all surfaces 
with a file and abrasive cloth. Carefully 
dress down the cutting edge but do not make 
it too thin. 

The side opening, an outlet for the cut- 
tings, may be made with a hacksaw and 
round files; or it may be cut with an end 
mill. 

Use numbered punches or an engraving 
tool to mark the size on the handle or on the 
straight portion of the body. The finished 
punches pictured on the opposite page also 
have been marked CR or TS to indicate they 
were made of cold-rolled or tool steel. 

If you use an alloy tool steel, follow the 
manufacturer's directions for hardening and 
tempering. If you use ordinary drill rod, 
this procedure usually gives satisfactory re- 
sults: Heat the cutting end for about 4” un- 


Hand Stapler for Booklets 


Ownens of duplicating machines or small 
print shops without commercial stapling 
machines will find this inexpensive setup 
satisfactory for folders and booklets. Alter 
a hand stapler as shown, retaining the anvil. 
Solder the anvil in a recess cut in the 45-deg. 
angle iron. Cut the top of the front piece to 
accommodate the angle iron. Attach the 
iron with some flathead screws countersunk 
to let the paper slide over. 

Line up the stapling machine by pushing 
a staple half out and moving the upper part 
around until the staple is exactly over the 
anvil. Then fasten the stapler down with 
screws through holes drilled in the base.— 


Edgar W. Ralston, Bordentown, N. J. 


Tube Makes Toggle Bolt 


Here's a blind bolt for attaching parts to 
walls, pipes, or other spots where both ends 
of a bolt are not accessible. Notch an ap- 
propriate length of copper tubing as shown. 
Insert from the notched end a slightly longer 
bolt with a head about the same diameter as 
the outside of the tube. Place this assembly 
in a hole drilled in the parts to be joined. 
Then hold the threaded end with pliers and 
tighten the nut until the notched end flares 
out and holds securely.—Don G. Pittwood, 
Moscow, Id. 


Finished punches. At left is the simplest form. 


Others are, from left to right, 4”, %”, and 4”. 


til it is cherry. Then quench in water. Pol- 
ish a spot on the hardened surface and re- 
heat slowly in a gas flame until a uniform 
blue film forms. Then let it cool without 
quenching. Harden and temper the head in 
the same way.—W. E. Burton, Akron, O. 
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Spinning at nearly 4.000 r.p.m., the thin-edged wheel munches through almost any metal. 


Disassembled, the unit's simple construction is A pivoting motor mount permits easy adjust- 
apparent. Tne pipe spacers support the table. ment of belt tension. The drive uses a 22” V-belt. 





adee 
188 POPULAR SCIENCE 


wy 








Homemade 
(ut-Oif Wheel 
Slices Steel 


This sweat-saving shop tool will put 
cobwebs on your hacksaw. It'll chew 
through almost anything you feed it. 


By Jack Mellinger . 


F YOU'VE recently muscled your way 

through a big chunk of metal with a 
hacksaw, you'll appreciate this cut-off wheel. 
The thin abrasive disk will chew its way 
through angle stock or pipe in a matter of 
seconds, leaving a smooth cut. In our shop 
we've also used it to trim flowerpots, cut 
armored cable, rough out radio panels and 
chassis, and whack off extra metal from 
castings. By rough-cutting stock before 
machining, it will save work time on a 
shaper or milling machine. 

The wheel turns on a ball-bearing mandrel 
with a 4” shaft, picked up for about $6. For 
power, a ‘i-hp. AC motor turning at 1,750 
r.p.m, will do. Belt it to turn the wheel at 
3,500 to 4,000 r.p.m. A pivoted belt-tighten- 
ing type of motor base is convenient for 
holding the motor on the base plate. Use an 
8” cut-off wheel of the type labeled for mild 
steel and pipe. 

Most of the rest of the material is com- 
mon shop iron. You'll probably want to do 
some hot bending with a torch or forge to 
shape the table supports. One way to cut 
the table slot is to drill two holes at the 
slot ends and then hacksaw out a strip be- 
tween them, finishing off the edges with a 
file. The work guide should slide freely but 
not too loosely on the table, and should be 
slotted so that the fence can be pushed right 
up to the vertical center line of the wheel. 
It's a good plan to leave the gap shown 
beneath the fence; itll let you stick a small 
C-clamp under the work as well as over it 








Eye protection is afforded by the adjustable 
shield, a clear plastic panel that’s 4” thick. 


to hold workpieces of odd or irregular shape. 

A guard should be used to protect the 
operator, since the wheel throws grit. A 
panel of clear plastic 4” thick will do the 
job. The guard bracket can be clamped to 
either the back or one side of the table. 

Unlike older rigid wheels which some- 
times shattered under slight side thrust, 
modern rubberized cut-off wheels are not 
dangerous when used according to manu- 
facturers’ specifications. Too high a wheel 


Pushed forward by the guide, a pipe is quickly 
cut. The guide, helps feed the work in straight. 


speed is of course hazardous, but the maxi- 
mum speed is generally labeled. 

Don't forget that as the wheel wears and 
its diameter decreases, the peripheral speed 
and hence the effective cutting rate will also 
fall off somewhat. If you aren’t familiar with 
cut-off wheels, you may have a tendency 
to “take things easy” to minimize wheel 
wear. Actually you should feed the work 
into the wheel as fast as it will take it; the 
wheel will last longer this way. END 





treatment 
adhesion of the paint. 


applied. 


PAINTING ALUMINUM 


Paint may be applied to aluminum alloys to improve their appearance and provide 


protection, but the surface first must be carefully prepared. 
expect a lasting job, for the paint will not reliably ad 

In most cases, treatment of the surface with a water solution containing a little 
phosphoric acid and some organic grease solvents will give a good base for the paint. 
A solvent cleaner also may be used, but this is less effective than the phosphoric acid 
If the parts to be painted are constantly subjected to moisture, The Alumi- 
num Company of America recommends use of its Alrok ® oxide coating to promote 


After the surface has been treated and allowed to dry, a priming paint should be 
A primer containing a substantial quantity of zinc chromate pigment has 


[PAINTING] 


Otherwise, you cannot 
here to the metal. 


been found to be the most effective on aluminum, particularly if the metal is to be 
subjected to severe climatic conditions. However, an aluminum paint made by mix- 
ing aluminum paste with a suitable varnish vehicle also will do the job. If a lacquer 
finishing coat is to be applied, a special primer recommended for the particular lacquer 
should be used. 

In cases where the color is satisfactory, aluminum paint is excellent as the finishing 
coat because of a high impermeability to moisture. However, any finishing paint that 
is satisfactory for other metals may be used to good advantage. A bituminous paint 
is recommended if the alloys are to be in contact with an siab-coateining material, 
such as mortar. 
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Porch Seat Keeps You in the Swing 


reinforced with cross braces on the back and 
Screws and car- 
riage bolts are used throughout. If the hard- 
ware is rustproof the unit may be left un- 
painted to take on an attractive weather 
stain.—Hi Sibley, Nuevo, Calif. 


HIS low-slung, comfortable swing seat 

will make any shady spot on a lawn or 
porch more inviting. It’s simple enough to 
be built in a home workshop equipped with 
a circular saw; a bandsaw or jigsaw for cut- 
ting the contoured slats will also help. 

In the original, each of the supporting 
arches was steamed and bent from %” stock, 
but they can also be made of thinner wood. 
Three 4” by 2%” by 7’8” lengths of hickory 
or spruce will do nicely. Soak them over- 
night in a pond or trough and put ‘them in 
a bending jig as shown until dry. The outer 
stakes of the form will have to be moved 
back 4” for each piece. Allow a little extra 
length so that the ends can be trimmed 
square after the laminations are glued. 

Chains are hung on eyebolts, and the 


swing can be adjusted for maximum com- . 


fort. Note that the seat is concave with slats 
running end to end. Narrow slats conform 
best to the concave shape. The frame is 


diagonals on the arches. 


Suspended from the arched supports, this porch 
seat has the gentle sway of a rocking chair. 
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Canvas-covered, this lightweight model takes a small outboard and has excellent stability. 


By J. A. Emmett 


F YOU'RE thinking of buying or building 
a boat for car-top carrying, here’s a word 
of caution. You can carry any boat that’s 
light enough for easy handling, but unless 
it's designed especially for such use you'll 
probably come out on the short end of the 


Plastic construction allows a wide latitude in 
design. Note the flowing lines of this model. 
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| How to Select a Car-Top Boat 


deal. Just any old boat you happen to pick 
up will seldom give satisfaction. 

Many of the new plywood, plastic, alu- 
minum, and canvas-covered boats were de- 
veloped specifically for this purpose. As 
any boat should, they give dependable serv- 
ice in the water. But over and above this, 
they have features ordinary boats do not. 


Easily handled, this 7’ molded plywood craft 
weighs only 56 lb. A wide beam makes it safe. 





Although lightness is the primary consid- 
eration, it’s by no means the only one. In 
most cases 100 Ib. is the allowable limit. If 
a boat meets the weight requirement, you 
should also ask these questions: 

Is the boat compact enough to be carried 
without hampering your driving? 

Is the hull shaped to minimize wind re- 
sistance when overturned atop the car and 
at the same time retain all the stability 
you'll need in fairly rough water? 

Will the boat withstand knocks that may 
occur while it’s being lifted on and off the 
car—as well as occasional dragging when 
you can't drive to the water's edge? 

Will the seating and load capacity be suf- 
ficient for your purposes? 

Will the boat remain watertight when it’s 
alternately exposed to the sun and soaked 
in water? 

The ordinary wood boat practically al- 
ways falls short on the latter score. For 
tightness, it depends to a great extent on the 
tendency of wet wood to swell. When it’s 
carried in the sun, the waterproofing treat- 
ment that has been used—calking, filler, 
backing battens, or the shaping of the plank 
edges—may keep the boat usable for a while. 
But in time, you'll find it necessary to allow 
the boat several hours—or even a day or 
more—to swell tight. This time lapse would 
make the boat unusable on brief outings. 

Because of the prices asked for commer- 
cial models—roughly anywhere from $60 to 
$180—you may want to build your own. 
Waterproof plywood offers the most prac- 
tical material. The molded plywood, plas- 
tic, and metal alloy types are out of the 
question in most home shops, of course, and 
the necessity of steam-bending ribs makes 


In the water, this 12’ plastic boat handles 
easily. Some boats of this construction tend 


the canvas-covered boat a difficult job. 

A skiff or pram model is the most likely 
possibility for home building. But before 
beginning, be sure the plans you’ve picked 
are for a true car-type, not just a boat. 

Most manufacturers who use panel ply- 
wood list flat-bottom skiffs as suitable for 
car-top carrying. These range from 8’ to 12’ 
with a beam of 48” to 52”, the stern is usu- 
ally wide enough so that the boat does not 
squat badly under a small outboard, and the 
bow is slightly fuller than the average skiff. 
Depending on the length, such a boat will 
accommodate up to four persons. 

The weight may vary anywhere from 50 
to 100 lb. On this point, it is important to 
see that the weight was not kept down by 
skimping on the hull framing. Despite the 
inherent strength of plywood, it must be 
properly backed by side frames and stiffened 
by long fore and aft members. 

A pram type made of plywood also serves 
well, chiefly because its square bow gives 
a hull affording maximum load for the 
length. Some models are flat bottomed, 
others are slightly V-shaped, but in either 
case the bottom also is slightly rockered. 
Those with V-shaped bottoms are apt to be 
more expensive, but have the advantage of 
being easier to row or handle. 

Although it can’t be called a true car-top 
type, a plywood duck boat is worth consider- 
ing if you want a hunting craft or an easily 
propelled hull for marsh use. Even in a 15’ 
length, the weight usually is well under 100 
lb. For short trips, the overhang of its low 
ends is not as great a detriment to driving 
as might be thought. 

Used for years in canoes, canvas covering 
can be said to have first made possible a 


£ 
» 
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A special 
carrier above minimizes the amount of lifting. 


to be a litthe heavy for their size. 
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Built by the author, this canvas-covered model 
is satisfactory—but required painstaking work. 


true car-top boat. Since there’s greater de- 
sign latitude than with wood construction, 
the bottom can be rounded and full lines 
carried well forward and aft. This gives the 
boat a greater carrying capacity. 

Although such boats are light, they're not 
likely to leak or change shape even after 
Good workmanship and 
proper materials are required, however. 
This explains the rather high prices asked. 
But if the outlay is spread over the potential 
life of such a boat—10 or 15 years—the year- 
ly cost is quite low. 

The tendency of paint on the covering to 
check after a few years may be considered 
the only disadvantage of this type. Better 
builders have been largely avoiding this of 
late years by proper preparation of the can- 
vas. Should the covering be torn, repairs 
can be quickly made with hard canoe glue 
and a hot iron. Moreover, if it ever should 
be necessary, the covering can be- completely 
renewed by the owner. 

In canvas-covered craft, there is little ad- 
vantage in going below a 10’ or 12’ length. 
Anything shorter is likely to be more of the 
yacht type, not as easily handled in the 
water as longer craft. 

Canoes should be considered in this brack- 
et too—especially the short and beamy trap- 


vears of service. 


If you prefer a canoe, this 13’ aluminum job 
weighs only 38 Ib. and can be carried by car. 
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A molded plywood hunting boat like this will 


nestle low atop the car. It weighs about 50 lb. 


ping, hunting, and carrying types and the 
square-sterned models designed for out- 
board use. A 14’ modified canoe with 37” 
beam, perhaps fitted with air chambers to 
increase stability, need not exceed 100 Ib. 

Boats built of plywood panels should not 
be confused with those actually molded of 
plywood. Here, layers of thin veneers are 
laid at different angles over a master form or 
inside a mold, each with a coating of plas- 
tic glue. Subjected to heat and pressure, the 
material is molded into a one-piece shell, 
complete with a bonded keelson, stem, and 
perhaps other members. 

Completing the boat is then a matter of 
fitting the gunwales, seats, and such mem- 
bers of the framework as couldn’t be in- 
cluded in the molding. The result is a boat 
equal in appearance to a piece of fine fur- 
niture. In hull design, an even greater lati- 
tude is possible than with the canvas-covered 
type. Molded plywood boats usually have a 
rounded or barrel-type bow instead of the 
customary sharp stem. 

There’s great promise in small craft 
molded of plastic materials, aluminum al- 
loy, and other lightweight metals. Here, 
there’s absolutely no limit on design possi- 
bilities, and some such craft already have 
appeared with compound curves. It may be 
said, however, that this method of construc- 
tion has just emerged from the experimental 
stage. It needs a few years of actual use for 
proper evaluation. 

So far as metal construction is concerned, 
there’s still an apparent need for a work- 
able lightweight alloy that will truly resist 
salt-water corrosion without depending on 
a surface finish of paint. 

Whatever its type, any car-top boat re- 
quires a good carrier or means of mounting. 
There are many good makes on the market, 
reasonably priced at around $10. Rather 
than shop around, you'd probably be wise to 
buy a carrier from the builder of your boat. 
More than likely, he has chosen a style that 
best suits the particular type. END 





~ Compact Enlarger 
Yields Fine Prints 


It’s equipped with condensers and 


handles any negative up to 2144” by 244” 


focusing gives vernier sharpness. 


By Leonard J. Bogert 


OCUSED with a rack-and-pinion adjust- 

ment, this condenser enlarger gives con- 
sistently sharp prints. As dimensioned here, 
it accepts any negative up to 24” by 2%”. 
This maximum could be raised to 2%” by 
34”, however, simply by installing larger 
condensers and increasing the film-holder 
apertures. 

When you consider the prices usually 
asked for condenser enlargers, the cost of 
building this one was surprisingly low. Even 
if you must buy all the parts—including a 
lens, condensers, bellows, and a 6” photo- 
flood reflector—a little judicious shopping 
should enable you to keep the total expendi- 
ture under $20. 

In either results or appearance, I'd stack 
it against most ready-made enlargers. I do 
considerable commercial work and, when- 
ever the negative size permits, I invariably 
use it in preference to the big enlarger I 
bought some time ago. 

There’s only one construction step that 
might cause you any trouble. This is the job 
of cutting the aluminum plates, including 
the apertures. I licked it with a metal-cut- 
ting blade in a power jigsaw. A metal- 
cutting blade in a coping saw would be a 
good second choice. The aluminum stock, 
incidentally, was obtained from a radio-sup- 
ply house. 

Before you do the aluminum cutting, 
you'll need to know the end dimensions of 
the bellows that’s to be used. As you'll see 
in the full-page drawing, the hole in one 
aluminum plate should be cut to suit the 
larger end of the bellows. Cement the bel- 
lows to the plates at each end and bolt the 
plates together. 


. Gear 


The lamp house is a photo- 
flood reflector of 6” diameter. 


An old camera may yield a serviceable 
bellows. Otherwise, you can have one made 
at a reasonable cost. 

A %” plywood spacer provides a slot for 
the negative carrier. The 1/16” aluminum 
plate above this slot has a mating member 
cut from %” plywood. Attach the aluminum 
with short, flathead screws. Countersink 
them so they won't interfere with the nega- 
tive carrier. This aluminum plate supports 
the condenser unit. Hence, its cut-out should 
be slightly less than the diameter of the 
condenser mount. 

Another piece of %” plywood goes on top 
of the %” plywood ring at the rear. On three 
sides this matches the lower pieces, but the 
front edge is cut out for the lamp house. 
The double thickness of %” plywood pro- 
vides a spot to attach the horizontal arm of 
the stand. 

A band of aluminum linoleum binding 1” 
wide around the plywood ring has a three- 
fold purpose. It gives a finished appearance 


, 


AUGUST 1948 195 





i 


A rack-and-pinion gives hairline focusing. As 
2, the 4” pinion is mounted in a 
grooved to slide on the channel 
Two short; screws, with 


seen in Fig 
plastic block, 
that carries the rack. 


to the enlarger, keeps the lamp house in 
place, and acts as a light trap. 


To provide ventilation, drill intake vents 
in the rolled edge of the reflector, both from 


the inside and outside. Since these are 
staggered, little light can escape. Also drill 
holes around the neck of the reflector and in 
the top of a radio-shield can, held in place 
by the lamp socket. Blacken the inside of 
the shield and the part of the reflector it 
covers, to lessen light flare. 

lenses 34” in diameter were 
used. You mav be lucky enough to find a 
pair already mounted. If not, buy separate 
lenses and mount them in a tube or tin can 
of the right diameter. Solder in strips of 
tin-can stock to space them about \” apart. 
A disk of heat-absorbent glass is optional 
but probably won't be needed. 

For a lens I already owned a 3” f 
Wollensak Enlarging Velostigmat® in a 
barrel mount with an iris diaphragm. A simi- 
lar lens can probably be found by shopping 
the secondhand counters. 

As a on the focusing assembly, 
measure 2” from one end of a 9%” length of 
K” brass channel. At the 2” point, hacksaw 
out a 45-deg. V-shaped segment from each 
side of the channel. Then bend the channel 
exactly 90 deg. and solder on %” brass tri- 
angles to keep it rigid. The short leg should 


be drilled for screws, 


Condenset 


starter 
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their heads countersunk (Fig. 3), secure the 
horizontal arm of the channel to the aluminum 
plates. In Fig. 1, note how the bottom plate 
provides a ledge to support the condensers. 


Sweat-solder a 64” or 7” length of rack in 
the channel, being careful to keep solder off 
the face of the rack. Coat the inside of the 
channel lightly with solder, apply flux to 
the rack, set the latter in place, and heat the 
unit with a torch until the rack seats itself. 

Plastic was used for the pinion-mounting 
block because it gives a smoother sliding 
action than metal to metal. Two pieces of 
spring steel retain the pinion shaft. Apply 
sufficient tension to these to prevent the 
pinion assembly from rolling down the rack 
of its own accord. Make a trial assembly 
before drilling the mating holes in the lens 
board and plastic block. 

In sawing the negative carriers, locate 
each aperture so that the negative will be 
properly centered when the back edge of 
the carrier touches the 4%” plywood spacer. 
Spring clips, indicated by the dotted lines 
in the drawing, will automatically keep the 
carriers snug in the slot. 

Ordinary 4” pipe (%” might be better) 
is used for the standard. A tee was con- 
verted into a slide by filing it out to an 
easy fit on the standard. Sweat a piece of 
metal to the side of the tee and drill and tap 
this extra thickness for a knurled adjusting 
screw. A weight-and-pulley counterbalance, 
plus a wall bracket at the top of the pipe 
to prevent vibration, are worth-while refine- 
ments, END 
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Computer Built in Camera, This 
new camera, offered by the Eastman Kodak 
features a built-in exposure com- 
puter on the back. It also has a flash syn 
ul optical eve-level view- 
lens is f 4.5. Shutter speeds 
10 to | 200 second, plus time 
Named the Kodak Tourist®, 
is made to sell for $61.50 


Company 


chronizer and 
finder Ph 
trom | 
and bulb 


rane 


the new camera 


plus tar 


Mixing Aid. Pho- 
tographic chemicals 
have an annoving 
habit of sticking to 
the sides of a gradu- 
ate above the solution 
level when being 
shaken into it. To 
avoid this when mix 
ing chemicals, form a 
funnel from a small 
scrap of paper. Use a 
hard-finish paper. 
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Slides Cut from Aluminum. Dan- 
aged or worn fiber slides for film holders 
may be replaced by new ones cut from sheet 
metal. I used .020” thick 24ST aluminum. 
Remove the head from the old slides and 
punch out the rivets. Use one old slide as 
a pattern tor marking out the new ones. 
Smooth their edges with a flat file and abra- 
sive cloth, and drill the rivet holes. You can 
use common pins for rivets if the old ones 
won't do. Polish the slides with fine abrasive 
cloth. I've found they needn’t be painted. 
However, if you make your slides of a ferrous 
metal, it will be well to paint or enamel them. 
W. E. Burton, Akron, O. 


Towel Holder. 
\ film clip tacked or 
screwed to the dark- 
room wall or work- 
bench makes a handy, 
quick-action towel 
holder. Equally use- 
ful is a large paper 
spring clip Or a spring- 
type clothespin. The 
latter may be nailed 
to the wall.—R. F. 
Donovan, Jersey City. 
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New Tank Loaded in Daylight. 
No darkroom is necessary with this new 
tank, the Loadomat 20@, offered by Photo 
Products, Inc., Los Angeles. After a short 
length of the leader is engaged in the tank’s 


Ladder Makes Tripod. Drilling a 
4” hole in the top step will convert a step- 
ladder into a sturdy stand for high angle 
shots. A %”-20 bolt with matching nut and 
a tripod head are the only things you need. 

As you see in the photo, the length of the 
bolt is of little importance. The nut can be 
tightened to permit just about %” of the bolt 
to project above the step. When the pic- 
ture-taking session is ended, the bolt is eas- 
ily removed for normal use of the ladder. 
With this setup, the weight of the photog- 
rapher adds to the steadiness of the camera 
support. Instead of a bolt, a clamp-type 
tripod fitting may be used.—William B. 
Woodington, Philadelphia. 


Print Washing. 
If the noise of water 
running into a tray 
while washing prints 
annoys you, wrap a 
large handkerchief 
around the faucet as 
shown in the photo. 
A towel may be sub- 
stituted for the hand- 
kerchief. — George 
Wagenhauser. — West 
New York, N. J. 


reel, developer is poured in and the cover 
replaced. By turning a knob, the film then 


iis rolled on the reel. The same knob is used 


to agitate the film during processing. The 
tank is made of plastic. 


Quick Dryer. 
For hurry-up_ work, 
negatives may be 
dried in 60 seconds 
by washing them in a 
saturated solution of 
potassium carbonate. 
After one minute, re- 
move the film and 
drain and.wipe away 
the excess solution. 
Then polish the neg- 
ative with a chamois. 


) 
| 
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Ceramic Made Piezoelectric. A 
polarization treatment developed by the 
Sonotone Corporation, Elmsford, N. Y., im- 
parts piezoelectric properties (the ability to 
convert mechanical pressure into electrical 
impulses) to titanate, a man-made ceramic. 
lhe first application of the substance, which 
heat and moisture, is for 
phonograph pickups. Top view shows a 
cutaway of the unit; below it are a small 
piece of the treated ceramic, a metal strip 
joined to a playing stylus, and the same 
strip with the titanate baked on. The com- 
plete cartridge is pictured at the bottom. 
Output stylus pressure are roughly 
equivalent to crystal pickups. Frequency 
is said to cover the entire audible spectrum. 


is resistant to 


and 


Plug Eases Socket Wiring. Stain- 
less-steel pins on the wiring plugs shown at 
the right will prevent the contacts of minia- 
ture tube sockets from being pushed out of 
alignment or becoming clogged with solder. 
The plugs, made by Star Expansion Prod- 
ucts Company, New York, come in models 
to fit the 7 and 9-pin miniatures, 
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Sprung Pickup Saves Records. 
Another new pickup cartridge is offered by 
Webster Electric Company, Racine, Wisc. 
It features a retractable mounting that auto- 
matically lifts the needle whenever pressure 
of 2.5 oz. or more is exerted. The arm can 
be dropped or pushed without damage to 
the needle or record, 


Recorder Includes a Radio. This 
new 18-lb. package that looks like a small 
suitcase includes a disk recorder as well as 
a radio-phonograph. A single pick-up arm 
is used both for recording and play-back. 
The portable unit is made by Wilcox-Gay 
Corporation, Charlotte, Mich., and retails 
for about $90. 








Bring your radio up to date 


by giving it 


= Tung Eve Makes 
Old Radios Look Up 





Me 


eye-sharp tuning plus freedom from blasting. Here’s how for most receivers. 
. I a | g 


By William Norton 


ARSH_ background noises that come 

through when a radio dial isn’t prop- 
erly set won't spoil your listening if you 
tune by eye. Sounds may fool the ear, but 
there’s no deceiving an electron-ray indica- 
tor tube. When the eye squints down to its 
narrowest angle, you know you're on the 
beam. 


Perhaps you already enjoy the advantages 
of eye tuning in your living-room console. 
It’s easier than you think to add the same 
feature to those -extra sets in the kitchen, 
bedroom, and workshop. The two main ex- 
ceptions are midget TRF receivers and some 


pre-1930 radios employing triode RF am- 
plifiers. In the former case there is usually 
not sufficient gain to operate the indicator, 
while the neutralizing circuits of the latter 
do not lend themselves to diode detection 
and AVC. If your radio is not much over 
ten years old, the chances are that it will 
be a relatively simple matter to add the eye. 
On some older sets it will first be necessary 
to switch over to a diode detector before an 
eye can be made to operate. This procedure 
will be described below. 

Note the words diode detection and AVC. 
They are the key to the whole job. Auto- 
matic volume control—AVC—consists of a 
condenser-resistor network connecting the 
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An opening for the indicator tube is made with 
an expansive bit. For the 6AL7-GT it should 


xe %”: most other tubes need a 1 3/16” hole. 


various grid-return leads of each RF or IF 
stage with the diode detector. The voltage 
developed across this network controls the 
deflection of the indicator eve. 

How can you tell whether your set has 


AVC? Sets that don’t have it are usually 
guilty of “blasting’—a sudden, increase in 
volume as vou tune from a weak station to 
a strong one The reverse is also true, of 
course, and you'll be able to tell these older 
receivers by the fact that they require con- 
stant adjustment of the volume. To make 
doubly sure, tune in a local station and listen 
for background noise when the station is si- 
lent for a moment... Now turn off the station, 
Sets that have AVC generally show an in- 
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Paint the inside of the opening black to give 
greatest definition to the tube pattern. The 
decorative bezel (foreground) goes on last. 


crease in background noise when the pointer 
is set between stations. 

Take a look, also, at the table on page 
205. If your detector tube is listed in Col. 1, 
the set probably has AVC. If you find it in 
Col. 2 instead, the answer is no. 

Let’s assume for the moment that we're 
dealing with one of the more modern sets. 
It may be an AC-DC midget or a straight 
AC job. If it is a midget, make sure it is 
also a superhet. It isn’t advisable to try the 
conversion on AC-DC TRF’s. 

Now find your detector tube in Col. 1 of 
the table mentioned above and read straight 
across to the last column to find a suitable 
indicator tube. For some of these tubes the 








An indicator-eye assembly consists of a wired 
socket and mounting hardware. The L-bracket 
was used here instead to save cabinet space. 


recommended plate potential is 250 volts, 
but they will still glow—less brightly, to be 
sure—on the 110 volts available from the 
average AC-DC circuit. 

The necessary parts for a tuning-eye as- 


sembly are generally sold in kit form. Those 
marketed by Amphenol ® come with addi- 


tional information and circuit data. Use 
the 6-prong MEA6 for a 2E5, 6E5, or 
6AB5/6N5; kit MEAS will be needed for 
the 8-prong 6AL7-GT. 

The new 6AL7-GT can be used wherever 
the older 6AB5/6N5 is called for. In midget 
cabinets the smaller size of the new tube 
may prove a real convenience. Should you 
wish to use it, the first step will be to re- 
move the socket shield and solder together 
pins 4, 5, and 6. The reason for this is that 
the tube was engineered as an FM indicator 
and the deflection plates must be tied to- 
gether when it’s used on AM. Unlike most 
other indicators, the 6AL7-GT shows a flat 
band of light on its translucent screen. The 
band is at minimum width when a station is 
tuned in. 

Only six of the eight prongs on the as- 
sembly socket are wired, and these may not 
be the right ones for the 6AL7-GT. If you 
find this to be the case, remove the extra 
lead from pin 4 or 5 and solder it to pin 1. 
Note the color coding of the remaining leads 
before replacing the socket cover. 

Wire the socket into the set as shown at 
the bottom of page 202. When working on 


Solder the six leads as shown in the diagrams 
on the facing page. This 1942 AC-DC superhet 
already had AVC and diode detection. 


an AC-DC receiver it will be necessary to 
open the series-filament string at some con- 
venient point and wire the black leads from 
the tuning-eye socket in series with the 
others. On an AC set the heaters are put 
in parallel. 

The two schematics shown at the right- 
hand side of the diagram should apply to 
most receivers, but it would be well to study 
your receiver for any possible variation in 
the AVC circuit. For example, should the 
eye fail to operate when connected to the 
hot side of the volume control, it may be 
necessary to try other points in the detector 
circuit such as the black or AVC lead of the 
output IF transformer. 

On AC-DC sets you'll need all the voltage 
you can get, so run the lead from pin 3 to 
the cathode (usually pin 8) of the rectifier 
tube. Where higher voltages are available- 
as on AC sets— this lead may be wired to the 
output of the power filter. Best place to lo- 
cate this is at the screen grid (usually pin 4) 
of the power output tube. 

Unless the receiver uses a floating ground, 
the grid lead of the 6AL7-GT (pin 1) will 
be connected to the chassis. However, when 
the chassis is not grounded, make this con- 
nection to the cathode of the detector tube. 
The cathode of the 6AL7-GT (pin 8) will be 
anchored to the same point if the set has a 
plate voltage of 125 volts or less—i.e., if it is 
an AC-DC receiver. For sets of higher volt- 
age, use a 3,300-ohm cathode resistor and 
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This 1931 model, 2-stage, TRF receiver first 
had to be altered for AVC and diode detection 
before a tuning eye could be made to operate. 


The new 2A6 diode-triode detector replaces the 
24A Its socket goes on top of the old one. 


Bottom view of the converted receiver. Note 
position of the 2E5 indicator and new volume 
control. The old control is left at maximum. 
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omit the direct connection to ground (the 
lead marked X in the upper-right diagram on 
page 202). 

Pins 2 and 4 of the 2E5, 6E5, or 
6AB5/6N5 must be connected through a 
l-meg, resistor (marked A in the lower 
right-hand diagram, page 202). If you use 
a kit you may find this resistor already in- 
cluded in the socket. 
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Fewer than a dozen wired connections 
are needed to add an eve to a set that has 
AVC. But what about the other ones? Here 
the job is slightly more complex, but it is 
even more worth while in terms of improved 
performance. Adding a diode detector and 
tuning eve should reap dividends in im- 
proving tone quality as well as ending blast- 
ing and oft-station tuning. 

The converted set shown here is an an- 
tique (1931), two-stage TRF receiver. It 
used a 24A for a detector, and this first had 
to be replaced with a 2A6 diode-triode. A 
new 6-prong socket was placed on top of the 
old 5-prong one by means of a flanged alumi- 
num support. Wood or metal spacers about 
1” long could have been used instead. Five 
wire leads, each 6” to 8” long, are soldered 
to the contacts on the new socket (pins 3 
and 4 are joined and require only one lead). 
These are pushed down through the holes in 
the old socket and wired into the circuit as 
shown by the light red lines in the diagram. 

Unsolder the clip from the old grid lead 
and pull the wire through the shielding can 
to the underside of the chassis. Bolt three 
or four fiber mounting strips to the chassis 
to serve as tie points for the new wiring and 
add the extra resistors, condensers, and vol- 
ume control as shown. The new grid lead 
must be shielded; this can be done by using 
braided wire or by bringing it up through 
the shield can of the detector coil. Color 
coding for the tuning-eve socket refers to 
the MEAG assembly as used with the 2E5 
tube. The grounded lead, 1, is the cathode; 
2 is the B-plus lead from prongs 2 and 4 
which combines the target, plate, and ray- 
control electrode; 3 is the grid connection, 
and 4 and 5 supply current for the heaters. 

With three or more shield cans on top of 
a TRF chassis you may have some trouble 
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For convenience the base connections ( bottom 7 
view) of most detector tubes are shown above. 
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identifying the various coils. The job isn’t } 
made any easier by the fact that the same 
tetrode was often used in the first and sec- 
ond RF stages as well as the detector. This 
set, for example, had three 24A’s. 

Some tracing is therefore necessary. Life 
will be made simpler if you can find a cir- 
cuit diagram of the set, but it isn’t impera- 
tive. To find the antenna coil trace the an- 
tenna lead-in wire \inder the chassis. It will 
probably go—either directly or through a 
volume control—to one section of a ganged 
tuning condenser. A wire connects this con- 7 
denser section to the antenna coil, and this 
coil is linked to the grid cap of the first 
RF tube. 

The second section of the ganged tuning 
condenser will most likely be joined to the 
second RF tube in the same manner. That 
leaves only the detector stage to account for. 
This may be further checked by looking for 
a fixed resistor and condenser (in parallel) 
from the cathode of this tube to ground. 
The detector tube is also coupled through a 
condenser to the first audio tube, which will 
in all likelihood be of a different style—type 
27 or a similar tube. END 
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External Speaker Adds Uses to Your Auto Radio 
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Give a loudspeaker enough cord and you 
can hang it on a nearby limb or simply place 
it on the ground beside you when you get 
out of an auto to loll in the shade. For those 
many times when you are just far enough 
away from a car for its radio to be of no use, 
this extension speaker is the perfect answer. 

The toggle switch makes it possible to 
change instantly from the internal to ex- 
ternal sound. Just plug in the connector, 
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flick the switch, and carry the boxed speaker 
anywhere within the 15’ to 25’ range of the 
extension wire. The solid lines in the dia- 
gram show what must be done if the radio 
has a single output tube; for push-pull out- 
put make the changes shown by the broken 
lines as well. With single-tube output you'll 
need only a SPDT switch. A two- or three- 
way polarized plug and socket and two- or 
three-conductor wire make the connection. 


New Antennas Chase “Ghosts” 


TeLevision and FM frequencies, with 
their interference problems from terrain or 
buildings, are bringing a crop of new an- 
tennas. A roof antenna for automobile com- 
munication systems, made by L, S. Brach 
Mfg. Corp., Newark, is shown in Fig. 1. 
It covers the 152 to 162 mc. band. Blanket 
coverage from 44 to 216 mc.—including old 
and new FM and all television channels—is 
claimed by Interstate Mfg. Corp., also of 
Newark, who make the receptor pictured 
in Fig. 2. The indoor television antenna 
(Fig. 3) can be shifted and tuned for clear- 
est reception. Burnett Service Co., New 
York, sells the unit. The S-shaped, folded 
dipole (Fig. 4) is nondirectional and serves 
both FM and television. Technical Appli- 
ance Corp., Sherborne, N. Y., is the maker. 
It also makes the mast, Fig. 5, with separate 
orientation for high and low-band TV. 
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Implement Carrier Is Built Like Truss Bridge 


Looxinc like a single-span truss bridge, ing the load are wound over the spools. The 
this carrier transports heavy farm imple- unit, built by the Marvin Landplane Com- 
ments across fields and over highways. Four pany, of Woodland, Calif., is all-welded, 
ratchet spools permit one man to lift a two- weighs 1,400 lb., and rolls on 6.50 by 16 
ton load into riding position. Chains carry- _four-ply tires as a trailer. 

















Wire Frames Protect Flowers Rake Used with Light Tractor 
SimpLe guards to protect flowers and Tus wheel-less, 390-lb. dump rake has 28 
young shrubs may be made from small  spring-steel teeth that provide a spread ¢ 
pieces of lumber and chicken wire. Staple 10’. The implement, designed for use with 
the wire inside the frame and set the legs a __ light tractors equipped with a hydraulic liff 
few inches in the ground. Paint the frames and a three-point hookup, is made by thé 
white.—Bernard Matzen, Napa, Calif. General Corporation, of Dallas, Tex. 


Cultivator Uses 3/,-hp. Engine 

Tuts small garden cultivator was built in about 15 
hours, using scrap-iron parts and welded construction. 
The distance between the wheels may be varied from 
12” to 20”, enabling me to run it either between rows or 
to straddle rows. 

For power, I’ve found a %-hp. washing-machine engine 
satisfactory, though 14 hp. might be even better. The 
clearance beneath the axle is 12%”. The belt ratio is 1 to 
12 and the chain ratio is 1 to 7. A movable idler pulley, 
controlled from the right handle bar, acts as a clutch. 
The draw bar may be raised or lowered from a height of 


6” to 3”.—L. F. Van Der Volgen, Delphi, Ind. 
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A rabbet is cut by feeding the work across the 
table. For such operations, the side fence is 
down out of the way. When drilling, press the 
table and work slowly up against the drill. 


For clamping the fixture to the workbench, a 
rigid base like this may be added. Otherwise, 
just clamp the upright in a vise. Make the 
table of plywood, the other parts of hardwood, 
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Hand Grinder Is a 


ELD in your hand, a small motor tool 
is often tough to manage. It takes real 
practice to make controlled freehand cuts; 
and the work almost never shows the line- 
splitting uniformity expected of power tools. 
The fixture shown on these pages will put 
an end to that. It permits accurate work in 
drilling, rabbeting, routing, shaping, and 
planing small pieces of wood or plastic. 
With a couple of simple attachments, it will 
cut perfect rings and disks. 

After completing the upright, shape the 
lower tool support. Drill the hole slightly 
undersize. Then sand it until the tool fits. 
For the top support, cut a hardwood block 
1%” by 3” by 4%”. Drill it lengthwise for 


two \” carriage bolts 5” long, countersinking 


the heads. Then saw the block apart 1%” 
from the other end and rough out a semi 
circle in each cut edge with a jigsaw. Sand 
until the tool is a snug fit. 
the outer jaw. 

For accurate work, the grinder must be 
supported with its centerline parallel to the 


Cement felt in 


backboard. To check this, attach the two 
supports, using wood screws at least 2” long. 
Then put the backboard flat on the work- 
bench and rest the grinder in the supports. 
Saw off or shim up the inner end of the top 
support as required to bring the tool to a 
parallel position. 

Wood screws hold the slotted side fence 
to the table. With a screwdriver, you can 
then raise or lower the fence as desired. 

Adjustment of the other fence is made 
from above, likewise with a screwdriver. 
Cut two pieces of sheet brass to the shape 
shown in the drawing. Bend up the long 
projections and solder one piece to each nut. 
These keep the nuts from turning. 

Drill screw holes in the T-shaped table 
stop slightly undersize. This will keep the 
horizontal screw from turning with the wing 
nut, Lubricate the other so that it can be 
turned easily with a screwdriver when fine 
depth adjustments are desired. 

When you're ready to operate, raise and 
clamp the table so the tool just touches the 
work. Also bring down and clamp the table 
stop with the screw touching the table. After 
taking a fine cut, back off the table stop and 
raise the table again. In this way, make a 
succession of cuts until the desired depth is 





One-Tool Workshop 
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Cut a groove in the upright backboard so the 9” : 


metal bar slides without side play. 


At the left are 


three useful attachments—one with clamps for routing 
and rabbeting and two others for cutting circles. 


reached, The same depth can be duplicated 
in other work by leaving the table stop at 
its final setting. 

Special fixtures will increase the versa- 
tility of the device. A piece of %” plywood 
about 3%” by 6” may be fitted with a pivot 
(say, a wood screw with the head filed off) 
on which turns a 3” plywood disk. Three 
phonograph needles protrude from the disk 
just enough to hold any workpiece pressed 


on it. This can be used to cut accurate cir- 
cles with square or shaped edges. 

Another plywood panel with two metal 
fences at 90 deg. will permit concentric cuts 
on work already round. Still a third fixture 
can be used as a supplementary rabbeting 
attachment. This is a plywood rectangle 
fitted with a fence and miniature hold-down 
clamps. With work in place, it slides on the 
main table.—J. A. Appelquest, Leonia, N. J. 
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Two-Way Latch Opens Linen Chest 


rHIs roomy linen 
cabinet has two un- 
' usual features: a hand 
or foot-operated latch 
| and a storage box 
built on the inside of 
| one of the doors. 
The storage box is 
handy for miscellane- 
ous small articles, 
whether you keep the cabinet in the bath- 
room or a bedroom, or even the kitchen. 
It's built on the door so that it occupies 
space ordinarily wasted at the top of a 
shelf. The advantages of being able to trip 
the latch and open the door with your foot 
are obvious, especially when you're groping 
for a towel with wet hands. 











| 
. 
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Simple construction ‘with butt joints is 
used throughout. All screws are counter- 
sunk and heads covered with composition 
wood. The sketch gives you the dimensions 
and details you'll need. 

Note that the sides are doubled below the 
bottom shelf. This supports the shelf and 
gives the legs a more substantial look. 

The door latch is extremely simple, being 
just a strip of plywood sliding in notches cut 
in the door frame. The catch is cut from a 
metal corner bracket that can be bought in 
most dime stores. Both the hand knob and 
and catch are screwed to the strip of ply- 
wood, which extends down through the bot- 
tom of the door frame. Sand the cabinet 
well and finish with paint, enamel, or stain.— 
Robert Hoppough, Waukegan, IIl. 


Sprinkler Has Hidden Pipes 


A FusIBLE sprinkler, with pipes concealed 
in the ceiling, has been introduced by the 
Grinnell Company, Inc., of Providence, R. I. 
The automatic sprinkler was especially de- 
signed for rooms where the decorative ef- 
fect would be spoiled by exposed pipes along 
the ceiling. Only the deflector, its support- 
ing arms, and the narrow ring that covers 
the opening through the plaster show below 
the ceiling level. A temperature of 135 deg. 
F. will start the sprinkler. This is about 30 
deg. lower than the rating of many sprinklers. 








Drill Held in Collet by Wires 


I WANTED to drill es tas 
some No. 80 holes but 
couldn't find a chuck 
that would close on 
such a_ small drill. 
Finally I inserted three 
pieces of wire in a \” collet and put the 
drill in the center. By tightening the collet, 
the drill was held true. You can find the 
diameter of the wire you need by subtract- 
ing the drill radius from the collet radius.— 
Robin Williams, Knoxville, Tenn. 
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Landing Gear of Spring Steel 

SPRING from an old phonograph 
motor or a hacksaw blade makes an ideal 
landing gear for a gas model plane. I find 
such a geer absorbs more punishment than 
the common piano-wire type. Soften the 
spring by heating, and then shape it. Re- 
store the temper by heating and quenching 
in oil.—Freddy Mitchell, Simsboro, La. 


steel 


How to Shorten Tiny Serews 


Here's a neat way 
to cut off very small 
machine screws with- 
out damaging the 
thread or heads. Get 
a piece of scrap metal 
the same thickness as 
the desired screw 
length. Tap and countersink a hole to suit. 
Drive the screw in all the way, turn the 
piece over, and file off the projecting part 
of the shank. Removing the screw takes off 
any burrs.—Herbert Pfister, Bronx, N. Y. 
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Toy Copied from Sand Sailer 

TuHeEset miniature sailers, modeled after 
the sand sailers raced on southern beaches 
are assembled from the kit shown. The toyy 
which is made principally of plastic, sport¢ 
a gaily colored sail, smooth-rolling rubbet 
wheels, and a patented nontipping actions 
Sand Sailers, Inc., of New York City, is thé 
manufacturer, 
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Plane Control From Saw Grip 


A COMFORTABLE control handle for con- 
trol-line models may be made from a dis- 
carded saw handle, or from a replacement 
handle. Cut off the grip as shown in the 
drawing. Use four evelets to bush the holes 
in the grip and prevent the steel line from 
cutting into the wood.—David L. Hyman, 
Brooklyn, N. Y. 
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Tests Show Chemical Fire Hazards 


( RDINARILY, an oxygen atmosphere is 

necessary to keep a fire going. But 
like most rules, this has its exceptions. 
When heated, some substances supply their 
own oxygen and burn without air. 

Again, fire is usually thought of as being 
started by a spark or flame, But certain ma- 
terials have such low kindling points that 
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Heated Rod Starts Fire. Carbon 
disulphide has such a low ignition point 
that a spark or flame isn’t necessary to fire 
it. A heated glass stirring rod will do the 


; trick when brought near enough, 


For this experiment, pour a teaspoon of 


} the liquid into a can cover placed on an 


| asbestos mat. 


(Never handle carbon disul- 
phide in the vicinity of an open flame.) 
Then heat the end of a glass rod in a candle 


| or gas flame in another room and bring it 
near the liquid. If the rod is as hot as 250 


deg. C., the carbon disulphide will quickly 
burst into flame. 


\ 


just a little heat is sufficient to set them 
ablaze. 

These and other tricks of fire are illus- 
trated in the following experiments. In a 
chemistry laboratory, hazards of this nature 
constantly lie in wait for the unwary. So if 
your hobby is chemistry, better give thought 
to the possibility of unexpected fire. 


Fine Particles Explode. Coal dust, 
sugar, and starch are seldom thought of as 
explosives. Yet if divided finely and mixed 
thoroughly with air, they burn almost as 
readily as a gas. A dust explosion results. 

You can create a harmless dust explosion 
with the setup at left. Warm the cornstarch 
a few minutes to dry it. Then put about a 
half teaspoon in the funnel. The coffee can 
must have a friction top, not one that locks 
in place by twisting. Set a lighted candle 
beside the funnel, put on the top, get your 
distance, and blow sharply through the tub- 
ing. Don't delay or the candle will go out. 


Flame Separates from Candle. 
Although we don’t usually consider it as 
such, a candle flame is actually a gas flame. 
Once a candle is lit, combustion heat liqui- 
fies and then vaporizes a little of the wax. 

To prove that it’s gas, we can cause the 
flame to burn for a few seconds when de- 
tached from the wick. Put a teaspoon of 
baking soda in a quart jar and add vinegar 
until the bubbling stops. This generates 
carbon dioxide gas. Attach a burning candle 
to a wire as shown and lower it gently into 
the jar. If carefully done, this will cause 
the flame to leave the wick. 











Fire Starts Spontaneously. Phos- 
phorus has such a low ignition point that it 
burns spontaneously at room temperature. 
Hence, it must always be stored and cut 
under water, handled with tongs, and never 
allowed to touch your skin or clothing. 
With tongs, drop a pea-sized piece into 


Air Isn°t Always Needed. Chio- 
rates and nitrates are examples of materials 
that burn without air. When heated, they 
supply their own oxygen. Substances of 
this type are used in explosives, and for 
safety, you'd better leave them alone. 
However, you can have some fun with a 
little potassium nitrate. You've probably 


t 


= 
> 


a metal bottle cap floating in lukewarm 
water. It will catch fire immediately. Cover 
as shown. Water will rise in the tumbler 
as the phosphorus unites with oxygen if 
the air. The white smoke is phosphorug 
pentoxide, a fine powder. Dissolving in the 
water, it forms weak phosphoric acid. 


seen “racing sheets” to which you apply @ 
lighted cigarette—and then cheer on your 
“horse” as it burns and sputters to the finish 
line. To make such sheets, dissolve all the 
potassium nitrate you can in a teaspoon df 
warm water, Then use this as ink to draw 
invisible irregular lines on uncoated papef 
Let dry before using. 
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You can raise more than enough eggs for 
a family of four with this hen house that 
fits in even the smallest of backyards. Fhat 
is, if the local ordinances in your neighbor- 





Wute covering pipe with insulation, I ran out of the 
conventional bands. | made some straps from thin sheet 
brass which held just as tightly as the conventional type. 
Then slit one end about 1” as 
shown at the left of the photo. Next bend the tabs back 
to make a 90-deg. angle with the strip. Bend the tabs up 
Push the other end under the tabs, and bend 
the end back.—George Gluck, Sheboygan, Wis. 


Cut strips 4” by 9%”. 


and over. 
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Raise Your Own Eggs ona Shelf 


Pipe-Insulation Straps Cut from Metal 











hood or town permit keeping chickens, 

Although the house is only 7’ long and 
16” wide, it accommodates six hens the 
vear round. My original flock of White Leg- 
horns, shown in the photo, lay more eggs 
than we can use. The house stands beside 
the garage during the summer and is moved 
under cover during the winter months. 

The hens stand on a removable, sloping 
grill. When an egg is laid, it rolls down and 
out the front. The chickens may be re- 
moved by sliding out the grills. However, as 
long as the hens are fed and watered they 
do not need exercise for high egg produc- 
tion. Mine never leave the compartments. 
—Hi Sibley, Nuevo, Calif. 











Sug Miteh Lugs Jug 


Tuts hitch is useful in carrying heavy objects such as 
carboys, auto batteries, and other containers that have 
projecting rims but no handles, 

If you use a piece of rope such as that shown in the 
photographs, you'll have to tie the two ends together to 
form one of the handles. Of course you can splice a rope 
to form a circle before tying the hitch. 

When you have about completed the knot, as shown 
in the fourth photo, turn it over and drop the opening of 
the two concentric loops—not the single loop at the left— 
over the neck of the jug.—John P. Arnold, Doylestown, Pa. 





1. To start a jug hitch, use a short piece of 2. Place a portion of one loop over the other. 
rope, forming two loops as shown in this photo. You can place either of the two loops on top. 





3. Now put your hand through the center of 1. Finally, pull this back through the crossed 
the crossed loops and grasp center of the rope. loops and turn knot over onto neck of the jug. 





Clothespin Holds Flat Peneil 


A sureE-Grip clip 
for a flat carpenter's 
pencil can be made 
from a spring-type 
clothespin. Remove 
. half the clothespin 
Handle-Bar Grips Help Tools slip the eal in 

GarpeN tools fitted with rubber grips, as__its place. To make 
shown in the drawing, are easier to use and sure the pencil won't 
easier on your hands. Make the grips by — slip, cut a notch for 
cutting the ends from standard bicycle or the wire as shown in 
motoreycle handle-bar grips. Cement them the sketch.—Munro 
in place.—Don G. Pittwood, Moscow, Id. Hill, Elbridge, N. Y. 
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Airplane Dope Used as Dye 


Wuen diluted with its thinner, model- 
airplane dope can be used as the coloring 
solution for internally carved plastics. Dope 
is cheaper and easier to obtain than the 
usual dyes made for the purpose. The colors 
“take” readily, are richer and more opaque. 
Another advantage of dope over dye is that 
the rate of flow may be controlled somewhat 
by the degree of dilution. Also there is a 
more even coloring, whereas dyes are ab- 
sorbed more by rough spots and chips than 
by smooth plastic.—G. Walton, Cincinnati. 











Double Life of Bieyele Tires 


Two bicycle tires 
that have been badly 
cut can be combined 
one inside the other 
to get nearly the full 
amount of wear from 
them. One entire tire 
is used as a liner for the other, as in the 
above diagram. Place the casings so the cuts 
on the inner tire are protected by undam- 
aged sections of the outer tire, while cuts 
on the inner one are protected by good parts 
of the outer tire. 

After the outer tire is worn, reverse the 
casings. I was surprised at the service I got 
from two tires that were marred by small 
but unrepairable cuts. If you have difficulty 
slipping the double tire over the rim, try a 
liberal amount of watered soap as a iubri- 
cant. If you use this system on a single-tube 
type tire, do a thorough cementing job.— 
H. E. Massa, Greenwich, Ohio. 





QuTeR CASS wiT™ CUTS 


Comer? TO mer 


OROP-CENTER SINGLE-TUBE 











Headlines Clipped for Boat Lettering 


LrreERALLY, my boat is a headliner. While I'm not an 
expert sign painter, | came up with a very professional 
looking job of lettering across my craft's stern. All you do 
is watch the large, page-one headlines in your daily paper, 
and clip out the necessary letters to spell out the name you 
want. Then apply a coat of clear spar varnish where the 
letters are to be placed. While the varnish is still wet, press 
the letters firmly in place. Follow with another coat of var- 
riish and let it dry.—Charles Farnsworth, Damariscotta, Me. 





quetry floor 


through the edges of the larger. 


on accurate sizing of the blocks 


of beginning to hold as soon as it chills 


the faces, set 1 


is advisable. 


POPULAR 





LAYING PARQUETRY FLOORS 


Good subflooring, surfaced level and with large cracks filled, is required as a backing for a par- 


The hardwood blocks may be \%” to 1” thick. 
mill in assembled squares or in block sets of pieces cut te size and tongue-and-grooved on ends and 
sides. Or the squares can be made up on the jo» and the pieces laid with plain 5utt joints. 

A practical method of laying plain-edged 4” parquetry is to set the pieces in hot glue, toenailing 
If there is a border, lay it first; then begin in one corner, assembling 
a square, and work around the edges, square by square, toward the center. Straight lines will depend 
“Running,” or a tendency of the squares to vary in size, also may be 
caused by failure to drive corresponding pieces together with the same force 
by dressing the ends and sides of pieces in the larger squares 

Thick casein glue may be substituted satisfactorily for hot glue, but the latter has the advantage 


Thin parquetry is best made up in squares on the bench. Cut the pieces accurately to size, groove 
all sides and ends, and glue in thin hardwood slip tongues cut with the grain running crosswise. Glu 
tough-paper or thin canvas backing on the assembled squares, and then glue them to the subfloor 
Brads may be used around the edges for blind nailing 
16”, and puttied to match the finish 

Have on hand a pan of warm water and a cloth to wipe off any squeezed-out glue 
be done with care because of the changing grain direction 


SCIENCE MONTHLY 


[WOODWORKING] 


They may be obtained made up at the 


Corrections can be made 


Often small finishing nails are driven through 


Sanding must 
Some final hand sanding with the grain 


SHOP DATA 
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KODAK TURN-TILT TRIPOD HEAD— 
permits fast aiming with still and movie 
cameras. Has multiple-disk felt friction 


clutches for smooth, easy panning. 
KODAK TABLE TOP TRIPOD—makes 


‘table-top photography real fun. 
Elevates camera to convenient level. 
8}2-inch rubber-tipped legs are 
detachable for compact carrying. 


KODAK EYE-LEVEL TRIPOD (right) 

sturdily built to last for years... 

designed for fast set-up. Adjusts from 

2 to 5 feet in height. A simple twist 

locks legs at any extension. Weighs 

only 2 pounds—folded, it measures \ 

2214 inches. Spur points of the legs / \ SSSA SEER Gates EERE 

give firm surface grip—removable eliminate danger of ap tie Somer gE 

rubber tips included for indoor work, » when tripping shutter. 7-inch and 12-inch 
sizes to fit practically any camera. 














STEADY DOES IT 





For “‘on-the-button” shots it’s a KODAK TRIPOD OR 
OTHER KODAK CAMERA SUPPORT. Try one for easy 
control of your camera—for all-round better pictures, 

See them all at your Kodak dealer's. 











KODAK OPTIPOD (/eft)—its handy felt- 
lined clamp grips shelf, table, window 
ledge. Ball-and-socket head holds 
comera in any desired position, 


KODAK TILT-A-POD—on your tripod it 
. ‘ : permits tilting either movie or still 
Sr prancing wbettvtes fer wiped —_ : camera. Quick-locking screw prevents 
of-doors. Toothed jaws bite into tree, . diasinn eher edietnest 
fence, or any other wooden support, ; pping ! zy 
The tilt is controlled by thumb screw. 


EASTMAN KODAK CO. 
ROCHESTER 4, N. Y. 


“Kodak” is a trade-mark 
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Louvers “Light” Room 

You can hide unsightly pipes and wiring 
with a louver-design, false ceiling that can 
be installed below fluorescent lights. Con- 
sisting of transparent plastic louver sections, 
channels, and fittings, the sections transmit 
71 percent of the light, provide uniform 
illumination. The Benjamin Electric Manu- 
facturing Company, of Des Plaines, IIL, 
is the manufacturer of the ceiling, which is 
given the name of Sky-Glo® Light. 


Better Metal Sheeting 

Wiru a process called Rigidizing®, thin 
metal sheeting emerges not only stronger 
but handsomer. By redistributing the metal 
in a sheet, the process increases stiffness and 
at the same time impresses a design. Pat- 
ented by Rigid-Tex Corp., of Buffalo, N. Y., 
the process makes steel stiffer by 88 percent, 
and aluminum, by 108 percent.’ The radio 
above has a rigidized grille. 
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Improved Camera Lens 


Tue Cine-Ektar® 25-mm. lens opens new 
possibilities of high speed work to the 
average 16-mm. amateur movie maker 
Opening to f/1.4, the Cine-Ektar® is said 
to offer finer definition and resolution than 
has yet been possible at such a wide open- 
ing. Use of rare-element glasses and ultra- 
hard lens coatings, according to Eastman 
Kodak, permits this. Objects only 9% inches 
away can be brought to sharp focus. 


Cow 


— 


Pad “Files” Notes 

Jor down a note on this desk pad—and 
it’s permanently filed. The knob at the side 
of the case turns a roller, which feeds paper 
over the pad and up and around a plate that 
fits into the writing bed. To get a clean 
writing surface, the plate is flipped over. 
A previous notation can be rolled back in 
sight. The pad is a product of Permanote, 


Inc., of Philadelphia, Pa. 





Designed to set entirely new standards of com- 
fort, performance, economy and beauty in its 
field, the ‘49 Ford represents a complete break 
with the past. Here is a car that is completely 
new, inside and out. A car that is the triumphant 
result of thousands upon thousands of man-hours 
spent in research, design and testing . . . of 


millions of dollars invested in new facilities, 
machines and equipment to do the job. From 
the clean, low lines of its fresh styling to the 
smallest detail, inside and out, the "49 Ford is 
truly “the car of the year’ 


High on the list of important changes is new 
riding comfort with new independent front 
wheel suspension, parallel rear springs and 


advertisement 


Hotchkiss drive. Of equal importance to many 
are the new engines—100-hp. V-8 and 95-hp. Six, 
which offer greater economy, improved service 
accessibility and other features which will mean 
smoother operation and longer engine life. 


'The complete line of '49 Fords includes tw@ 
series: the Custom and the Ford. There are fivé 
body styles in the Custom Series—Tudor Sedan, 
Fordor Sedan, Club Coupe, Convertible Club 
Coupe, and Station Wagon. In the Ford Serie 
are four models—Tudor Sedan, Fordor Sedan, 
Club Coupe and Business Coupe. A range of 
ten body colors is also offered, although all colors 
will not be available on all models. 
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Body Styling. Regardless of body style or 
series, at first glance the most impressive feature 
of the ‘49 Ford is the complete departure from 
previous exterior design. The body has been 
made full width, with rear fenders integral with 
the rear quarter panels. Front fenders are more 
massive and have higher crowns, giving an almost 
unbroken line from side to side across the hood. 
Lhe clean, smoothly-fllowing horizontal lines of 
the body are evidence of the careful attention 
paid to this design detail. Wind noise and air 
and, of course, usable 
is greatly increased by 


resistance are reduced 
space within the body 
the full width design. In the process of achieving 


Up to 57% more luggage space. 


this smoothness of design a number of-the dirt 
and moisture collecting seams found in conven 


tional designs are eliminated 


Stainless steel moldings extending horizontally 
backwards along the sides of the body, do double 
duty as protective rub-rails. Extra-heavy “Fender 
Guard” bumpers curl around the sides of the 
fenders for added protection. On all models the 
trunk capacity has been markedly increased. 
Usable trunk volume is 28.5 cubic feet in coupes; 
sedans have 19 cubic feet, an increase of 57%. 
Ihe trunk lid is externally hinged and provided 
with an ornamental handle incorporating the 
license plate lamp, and license plate holder. 


Body construction is likewise completely 
new, aflording greater strength and safety with 
reduced weight. The combined body and frame 
structure is actually 59° more rigid. It is of 
the all-steel, all-welded type, incorporating mate 
rial and design features that reflect over 21 years 
of research into the problems of combining max 
imum strength with minimum weight. The body 
is bolted firmly to the frame at 22 points, with 
special shims provided fon Front 
pillar posts have a narrow cross-section to im- 
prove visibility. Another interesting innovation 
is that the rear wheel housings are completely 
separated from exterior sheet metal and welded 
This increases stiffness at 


insulation. 


to the rear floor pan 
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the rear portion of body and provides exception 
ally solid footings for the full-arch roof rails. 


Insulation. Bodies are effectively insulated 
against heat and noise, a variety of methods 
being used. Roof, floor and deck-lid panels are 
lined with a special waffleboard-type insulation 
Sprayed-on sound-deadening materials are used 
for door panels, quarter panels and wheel hous 
ings. In addition, the dash is insulated by the 
use of heavy fabric material. 

All structural members in the new Ford bodies 
are carefully cleaned, treated with a rust in 
hibitor and painted. This treatment is applied 
even to the inside surfaces of such large box 
section members as the center pillars, in which 
special openings are provided for the purpose 


“Lounge Car” Interiors of the Ford “Forty 
Niner” show every bit as much change as th« 
exterior body lines. Most important advanc« 
ment is the great increase effected in usabk 
space. This has been accomplished, in part, by 
moving the engine 5 inches forward. Extending 
the body sides outward to the full width of the 
car likewise results in substantially increased seat 
widths, particularly at the hip and shoulder 
levels. Front seats are 57” wide, an increase ol 


ee 


White outline—‘48 Ford; gray outline—‘49 Ford. 


6.5", while rear seats now measure 60”, or 734,” 
more than before: 56” shoulder room has been 
provided in the front seat and 55” in the rear seat 
of sedans, enabling three large people to occupy 
each seat with complete comfort. 

Added riding comfort is obtained by scientifi 
cally positioning seats well forward between the 
wheels, resulting in a smooth, soft “Mid Ship’ 
ride. Also new for Ford this year is the seat 
construction employed — lightweight tubulan 
frame containing a unique “zig-zag” spring bas« 
and short, soft-acting coil springs. 


Visibility. Another important achievement in 
body design has been accomplished by Ford en 
gineers in substantially increasing the window 
area of the new models, while at the same time 
lowering the overall height of the body over 3” 
rhe greater visibility provjded for both driver 
and passengers alike is an important contribu 
tion to greater safety of operation, as well as 
adding to comfort and pleasure. The total vision 
irea in the popular Tudor model, for example, 
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has been increased from 2612 square inches to 
2916 square inches. The extra-wide and extra- 
deep V-type windshield gives over 209% more 
vision area than before. 


Instrument Panel. In keeping with the high 
quality and luxury feeling of the new Ford inte- 


riors, the instrument panel has been completely 
restyled to combine beauty and utility. Oil pres- 
sure gauge, fuel gauge and battery charging and 
engine temperature indicators have been grouped 
in a single cluster around the rim of the 100 mph. 
speedometer directly in front of the driver. The 
speedometer face also contains the headlight 
beam indicator light, and provision for turn 
signal indicators. A completely non-glare light- 
ing system is employed to illuminate the gauges 
and speedometer. Based on the “black light” 
system developed during the war for illumina- 
tion of aircraft control panels, the Ford system 
uses a light that approximates ultra-violet and 
is invisible to the human eye. Instrument figures, 
graduations and pointers are coated with a sub- 
stance that emits a clear glow when acted upon 
by the “black light” rays, thus becoming easily 
readable in the dark with no distracting bright 
light or reflections. 


Custom models have a clock in the center of 
the instrument panel and locking glove compart- 
ment at the far right. Provision is made for the 
installation of a radio below the clock, with 
speaker grille located at the top of the panel 
next to the windshield. Tests show that this high- 
level speaker placement gives greatly improved 
acoustical reception for all passengers. 


Controls. The popular dash-mounted starter 
button has been retained. The windshield wiper 
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control has been placed within easy reach on 
the instrument panel, along with a three-position 
light switch, three-position ignition switch and 
lock, choke control, and on the Custom models, 
an automatic cigar lighter. An ash tray is also 
provided in the panel. Operating controls and 
their placement follow standard practice, a two 
spoke steering wheel being used to provide un 
obstructed vision of the gauges and speedometer 
cluster. A T-handle pull-type parking brake 
control is used in place of the pistol-grip type. 


Two upholstery choices will be available in 
the Custom series—blue-gray tweed broadcloth 
and a gray-green striped mohair. In the Ford 
series, green striped broadcloth or green and red 
striped mohair is offered. Both series may be had 
tailored in tan leather, at extra cost. The con 
vertible model comes in either red leather com 
bined with beige bedford cord, tan leather with 
beige bedford cord, or green leather with green 
bedford cord, depending on the exterior body 
color selected. Station Wagons have genuine 
leather upholstery on driver's seat and vinyl is 
used on passenger seats. 


Door controls have been extensively modified 
to give greater ease of operation and safety. 
Outside door handles operate by pulling out 
ward. Inside door handles pull up to open, thus 
eliminating the possibility of accidentally open 
ing a door by leaning on the handle. Also, 
possibility of snagging clothing is minimized by 
placing open ends of handles towards front of 
car. Door lock inside controls are push buttons 
which return to open position whenever the 
door is opened or closed. It is thus impossible 
to lock the keys in the car. Ignition key operates 
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exterior door locks located in both front doors. 
Either right or left door may be opened with the 
key, regardless of which one was locked from the 
outside originally. 


Appointments. Ford models are provided 
with a variety of interior appointments, includ- 
ing arm rests at each side of both front and rear 
seats in sedans and club coupes, an ash tray in 
both front and rear compartments, coat hooks, 
interior light and sun visor. The Custom mod- 
els are equipped in even greater detail, with 
extra quality upholstery and floor mats, cigar 
lighter, robe and assist cords, clock, dual sliding- 
type sun visors, two ash trays in rear compart- 
ment and two interior lights. 


maintain nearly constant temperature inside the 
car regardless of outside temperature. Thermo- 
stat is set by a push-pull knob on dash. All the 
way out permits maximum flow through the coil, 
and all the way in shuts off flow completely, 
permitting blower to be used in hot weather for 
forced circulation of fresh, low-humidity air. 


Defroster operates in conjunction with heater. 
\ push-pull knob on dash regulates dampers 
inside the heating coil box, directing warm air 
to the windshield. When defroster knob is pulled 
out to its “full out” position, full discharge from 
the powerful blower flows through the defroster 
ducts to remove heavy ice from windshield 
quickly on the coldest day. 


Instruments are grouped directly in front of driver, and “black lighted”. 


A Living Room on Wheels—that’s the overall 
impression created by Ford’s new combination 


of increased visibility, greater usable interior 
roominess, extra-wide seats and smartly styled 
materials and fittings. This comparison is further 
heightened by Ford’s new ventilating system, 
which admits fresh air through screened openings 
next to the radiator and discharges the air into 
the car body just above the toe boards. Each inlet 
is individually controlled by knobs on the steer- 
ing column bracket. The forward movement of 
the car produces a ram effect in the air intake, 
delivering fresh air under pressure. This pres- 
surized ventilation permits vent windows to be 
opened slightly even in rainy weather to main- 
tain air circulation. 


The three-way “Magic Air” heating system 
(available at extra cost) is designed to operate 
in conjunction with this new ventilating system. 
\ two-speed blower takes air from the right-hand 
air intake and passes it through a heating coil. 
The warmed air then enters the car body through 
an outlet that extends across the dash above the 
toe board. A three-way valve permits operation 
of the system as either (1) a fresh-air heater 
with forced circulation for cold weather or quick 
warm-up; (2) a fresh-air heater without blower 
for milder weather; (3) with intake closed, as 
a recirculating heater for quick heating in very 
cold weather or to keep out obnoxious fumes 


in heavy trafhic. 


\ thermostatically-controlled valve regulates 
flow of hot water through the heating coil to 
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Two New Engines: For the “car of the year” 
Ford provides a choice of two engines—a new 
V-8 and a new Six. The following are the basic 
engine specifications: 

v-8 


L-head, 90° “V” 





Displacement, cv. in. 

Bore x Stroke, in. 3.3 x 4.4.... 3-3/16x 3-3/4 
Max. brake hp. @ rpm. 95 @ 3300 .100 @ 3600 
SAE—AMA hp. . 26.1. 32.5 
Compression ratio. 6.8 tol 6.8 tol 


Both V-8 and Six cylinder engines incorporate 
many radical changes in design and construction 
which decrease power losses, increase engine efh- 
ciency, provide exceptional accessibility for sery 
icing and assure longer engine life. The major 
changes incorporated in both engines include: 
a new “Equa-Flo” cooling system with balanced 
type thermostat and pressure type radiator cap; 
greatly improved lubrication system; new com- 
bustion chamber contours; redesigned intake 
manifolding; unique vacuum differential spark 
advance regulation; new single breaker-type dis- 
tributor mounted for easy accessibility; more 
effective crankcase ventilation; timing mark on 
pulley or damper at front of engine and a care 
fully engineered 3-point rubber mounting system. 


The new V-8 engine has an off-center loca- 
tion of oil passage in each crank pin, providing 
a “sludge pocket” designed to trap foreign matter 
carried over from main bearings. Individual 
steel-backed precision-type bearings are locked 
in the end of each connecting rod replacing the 
single floating type formerly used for each pair 
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of rods. V-8 valves are precision set and periodic 
adjustment is not required. Valves are straight 
stemmed and guides are one-piece type for better 
heat transfer and more effective lubrication. 
Heat and wear resistant valve seat inserts are 
used at both intake and exhaust valves. 


completely new body design with greatly reduced 
air resistance; (2) the new cooling system which 
permits higher engine operating temperature 
with consequent decrease in heat loss to coolant 
and a decrease in internal friction resulting from 
higher lubricant temperature; (3) improved 


Seats are “sofa wide” and trimly upholstered in modern fabrics. 


The Ford 6-cylinder engine block has been 
increased in height and connecting rods have 
been made longer with consequent decrease in 
side-wall thrust. Larger main and connecting rod 
bearings are provided. Cylinder walls are lubri- 
cated by pressure spray from a drilled hole in 
lower end of each connecting rod. An extra-quiet 
rotor type oil pump is gear driven from center 
of camshaft. Another innovation is provision for 
installing a base-mounted oil filter (at extra 
cost) connected directly to the engine lubrication 
system by drilled holes, thus eliminating all 
external oil lines. Valve mechanism on the Six 
is completely new with high-lift cams, pressed-in 
valve guides, and self-locking, adjustable tappets. 
Either the modern viscous type or the efficient 
new rubber type vibration damper is bolted to 
front end of crankshaft. 


. . . . P - rd 
Savings in gasoline mileage of up to 10% 
have been achieved. The major factors respon- 
sible for this increased economy are: (1) the 
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manifolding with more even distribution to each 
cylinder; (4) new combustion chamber contours 
permitting high (6.8 to 1) compression without 
detonation even when using non-premium fuels. 


Lubricating oil is forced under full pressure 
to camshaft, crankshaft, main and connecting 
rod lower bearings through passages in engine 
block, in both V-8 and Six. On the V-8, timing 
and distributor drive gears are lubricated by an 
intermittent pressure spray while cylinder wails, 
pistons, pins, valve mechanism and oil pump 
drive gears are lubricated by throw off from the 
bearings. Cylinder walls, pistons, and pins on 
the Six receive oil under pressure from a drilled 
hole in lower end of each connecting rod while 
timing gears, distributor and oil pump drive 
gears are lubricated by throw off from bearings. 


The new “Equa-Flo” cooling system gives 
an equal flow of coolant throughout every part 


of the system. The high-capacity water pumps 
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(two on V-8, one on Six) force all coolant 
directly to rear of block, thence up into head 
and back to radiator. Turbulence is high as a 
result of the high velocity, improving heat trans- 
fer. Uniform temperatures are maintained with 
no possibility of hot spots. No special provision 
is required for valve seat cooling. A pressure-type 
radiator cap is used on the flat tube and fin-type 
radiator, permitting a maximum pressure of 
about 414 pounds in the cooling system with 
a correspondingly higher, more efficient cool- 
ant temperature. Loss of coolant is practically 
eliminated by use of the pressure type cap. New 
balanced type thermostats, which are not affected 
by water pressure, are used on both engines for 
quick warm-up and a recirculating by-pass at 
each pump assures uniform temperatures dur- 
ing warm-up period. 


Fuel pump on both engines operates at higher 
pressure, reducing possibility of vapor lock. On 
the V-8, pump is in center and at rear of block 
away from the hot exhaust manifolds. A special 
shield is provided on the Six to protect fuel 
pump from heat given off by manifold. 


The generator is rated at 30 amperes at 
7 volts and is air cooled. A three-way regulator 
maintains constant voltage, limits current out- 
put and prevents battery discharge through the 
generator. Ignition wiring is provided with 
heavy synthetic sheathing that is highly resistant 
to moisture, oil and ozone. 


Economical Service. The néw Ford engines 
are designed for quick, economical inspection 
and service. Engine accessories are positioned 
well above the center plane of the engine where 
they can be reached Ihe distributor is 
near the top ol engine, and ignition wires are 
held in place by rubber grommets. A timing 
mark is provided at front of engine where it 
can be seen clearly. For quick, easy servicing 
pump intake 


easily 


of bearings, oil screen, etc., oil 
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SIX 


Ford Six Engine. 


Ford V-8 Engine. 


pan removal has been made as simple as possible 
on both engines. This careful and thorough at 
tention to engine design, permitting easy main- 
tenance, will be an important "49 Ford feature 
for both owners and mechanics. 


Road lighting is provided by sealed beam 
headlights which can be readily adjusted both 
horizontally and vertically. Twin parking lamps 
are located in the radiator grille and dual com 
bination tail- and stop-lights blend into the reai 
contour of the car. Provision is made for install 


“Magic Air” 


heating system provides even layer of warmed air 


throughout car. 
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ing direétional signal indicators in the parking 
and taillights. The license plate is illuminated 
by a light in the trunk lid handle. 


New Suspension. Of great interest to auto- 
mobile enthusiasts is the fact that, with the 
introduction of the “Forty-Niner? the transverse 
spring suspension that has long been almost a 
Ford trade-mark has been done away with. The 
new Fords for '49 have a completely new suspen- 
sion system, using “Para-Flex” rear springs and 
“Hydra-Coil” front springs. Both elements of 
the system have been carefully engineered to 
work in complete harmony with each other, for 
a balanced, cushioned ride. 


The “Para-Flex” rear springs are, as the name 
implies, semi-elliptic leaf springs mounted par- 
allel to the frame. Impregnated inserts between 
tips of spring leaves, together with concentrated 
pressure-type rubber bushings at shackles and 
brackets, make lubrication unnecessary. Rear 
shock absorbers are hydraulic double-acting air- 
craft type. 


The “Hydra-Coil” front springs have double- 

acting hydraulic aircraft-type shock absorbers 
mounted inside them. 
This method permits 
the shock absorbers to 
be readily removed and 
replaced, without even 
jacking up the wheels, 
and the springs protect 
them from flying 
stones, etc. 


Cross section view of the 
new 100 h.p. Ford V-8 
engine. 


Swinging link inde- 
pendent front wheel 
suspension is employed 
to permit either wheel to move up or down 
without effect on the other. A new, one-piece, 
rubber-mounted stabilizing bar across the front 
assists in controlling side sway of 
the car on curves and turns. 


Frame. Serving as the 
backbone of these new 
Fords is a completely new 
double-drop frame, with 
big box-section side rails 
4 inches deep and 3% 
inches wide. Two heavy 
gauge channel sections are 
welded together at their 
flanges to form the box- 
section, which extends 
from front suspension 
cross member to center of 
kick-up at rear axle. Weld is continuous through 
out the box-section. Five cross members are used, 
with an exceptionally large box-section front 
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suspension member. 
Frames for the Convertible 
and Station Wagon mod- 
els are further reinforced 
to compensate for the in- 
herent loss of body rigid- 
ity in the former and the 
normally heavier loads to 
be expected in the latter. 


Another chassis change 
for 49 is the adoption of 
Hotchkiss drive in place 
of the former torque tube 
and radius rod system. In 
this new system all driv- 
ing and braking forces are 
transmitted through the rear springs, giving 
smoother, more comfortable starts and stops, 
and reducing unsprung weight. 


The new Ford Six engine 
develops 95 h.p. 


Axle Ratios. A further development is the 
use of a new semi-floating rear axle, with hypoid 
ring gear and pinion carried in an extra-strong, 
light-weight banjo housing. Hypoid design, to- 
gether with the forward location of the rear seat, 
practically eliminates drive line tunnel in rear 
compartment floor. Single row, ball type wheel 
bearings are permanently lubricated. Rear axle 
ratio, standard, is 3.73 to 1; with overdrive, 4.10 
to 1. An optional ratio of 4.10 to 1 is designed 
for use in the mountains. The heavier Station 
Wagon model has a 3.91 to | axle ratio as stand- 
ard and 4.27 to 1 with overdrive. 


The transmission of the '49 Ford is of com 
ventional 3-speed type, with shift lever mounted 
on the steering column. Quiet, long-life helical 
gears are used in all speeds. Transmission ratiag 
are as follows: Ist, 2.819; 2nd, 1.604; 3rd, direct; 
reverse, 3.625. ‘ 


Overdrive. Another innovation is the avai 
ability of factory-installed overdrive transmissio 
rhe unit consists essentially of a convention 

3-speed transmission plus a plane 
tary gear set, over-running clutch 
and necessary controls. The plan@ 
tary gear set provides an aute@& 
matic 4th speed ratio of 0.70 to I 


One factor in the increased economy of the 
‘49 Ford is the “Equa-Flow” cooling system. 
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Shift into overdrive gear is made at 
any time after car reaches a speed 
of about 27 mph. by simply releas- 
ing accelerator pedal for an instant 
Car remains in overdrive until speed 
drops below about 21 mph. at which 
speed the drive reverts to regular 3rd 
vear. Driver may shift from over 
drive back to 3rd gear at any time 
by depressing accelerator past wide 
open throttle position 
a “kick-down” 
transmission to shilt back to regular 


Phis operates 
switch that permits 
ird speed automatically, to provide 
for faster acceleration in passing other vehicles 
or for better hill-climbing ability. 

Ihe rear axle ratio on cars equipped with 
the new overdrive is 4.10 to 1, in place of stand 
With overdrive in 


ird 3.73 to | operation, 


“Para-Flex” Rear Springs are made extra long, extra 
strong for smoother riding. 


New “Hydra-Coil” Front Springs use soft-acting coils for 
the spring suspension. 


Hydraulic brakes are 
"King-Size”, operate with 
easy feather-light pedal 

pressure. 


engine speed is 2306 lowe® than in 
a car with standard axle and no 
overdrive. The result 
quieter operation, longer engine life 
and a marked increase in fuel econ- 
omy. The 4.10 to 1 axle provides 
exceptional performance for accel- 
eration and hill climbing. 


is smoother, 


New ‘’King-Size’’ hydraulic 
brakes with “Magic Action” 
have been developed for both series 


touch 


These utilize the energy of the car's 
momentum to aid in applying the 
brakes, thus decreasing the pedal pressure re 
quired for a given deceleration rate as much as 


35%. Brake area of 177 square inches is an 
indication of the ample margin of safety pro 


vided for a car of this size and weight 


Tires. On all models except the Station Wagon 
6.00 x 16 4-ply tires on wheels with 41-inch rims 
are standard equipment and the new super 
balloon 6.70 x 15 4-ply tires on 5-inch rim wheels 
are available at slight extra cost. Station Wagons 
are equipped with 7.10 x 16 6-ply super balloon 
5-inch rim wheels as standard 


type tires on 


equipment. 


Cut-away view of new Ford axle and differential showing 
hypoid design. 


From road to roof, from bumper to bumper, 
Ford for "49 makes good the promise of being the 
one and only new car in its field. And to drive 
one is to know that here is “the car of the year” 

the “49 Ford. 


advertisement 
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Houseboat Propels Itself 


Did you ever want to float down the 
river like Huck Finn on his raft?- Well, now 
you can do it and take all the comforts of 
home in this DoALL Houseboat Cruiser ©. 
And when you want to go upstream, the ves- 
sel’s two 165-hp. Diesel engines can take 
you 1,000 miles, at 8% miles an hour, with- 
out refueling. With an over-all length of 
100 feet and a 23-foot beam, the 168-ton 
vessel sleeps 10, plus crew and servants, It 
even has a full-sized tile bath, a wood- 
burning fireplace and an internal telephone 
system. Continental Machines of Savage, 





For one of the most wonderful of hobbies, try pho 
tography—it gives you pleasure as well as your 
family and friends. And remember for prize- 


winning pictures you need one of the \ 1 
PRIZE-WINNING CAMERAS | 
See your dealer. Write Graflex, Inc., Room 48, Rochester 8. N. Y J LL y| j 
for free data. Western Division, 3045 Wilshire Blvd., Los Angeles te ye 
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When Your Radiator 
Springs a Leak... 


Keep Smooth-On No. 1 Iron Cement handy for emer- 
gency auto repairs. Use it to stop radiator leaks; seal 
cracks in water jackets. crank or gear cases; tighten 
loose door hinges. handles. etc. You can save time and 
money making these repairs yourself. And they'll stay 
tight, for Smooth-On expands a little as it hardens. Buy 
Smooth-On in 1%4-0z.. 7-oz. or 1-lb. size at your hard- 
ware store. If they haven't Smooth-On. write us 


FREE Repair Handbook 


This famous 40-page book shows. as well as the above 
repairs. many other useful ones you can make around the 
house, 170 pictures. Send postcard for YOUR free copy today 


PRECISION 
TOOLS 


6” - 10" LATHES 
SMOOTH.ON MFG. CO., Dept. 58H, 
S70 Communipaw Ave., Jersey City 4, N. J. 


Do it wilh 


MOOTH-ON 


E IRON CEMENT OF 1000 USES 


The hope of many a man 
—for a fully equipped 
shop where he can quickly 
perform every type of pre- 
cision machining — can be 
realized now at reasonable 
cost with Atlas tools. 





DRILL PRESSES 














Metalworking may be | 
your hobby —a practical | 
yee nl ae! | AMAZING NEW SAFE JIG SAW 
equipment in repair ; 5 
q ° Pp e pe and At last—a rev- READY: 
building useful things tor »lutionary 
new electric 
your home. Perhaps you | fix sew smai ~ FREE 
. * | ehildre aay 
MILLING MACHINES plan an income producing | Sse: ye. po Cireulor! 
commercial shop, want to 
develop a new product, Of | Make Photo 
start an industrial plant. | ‘ancy wnat goth. tune. ben tan ona pueial 
Just plug in—and Saw! No motor to buy 
ne olling Thousands sold Use in living 


Whatever use you have room. apartmer ete. Patented. Nothing else 
‘ * ? ike it. M < NOW for illustrated, Free 
in mind for Atlas tools, | rev ee i 

. . e ’ 

you Il value their accuracy, SYNCRO SAW CORP. Dept. B-88 
efficiency, rugged strength, 
service and economy. Send 
the coupon today for com- 
plete information. 


ATLAS PRESS CO. 


855 N. PITCHER ST. 
KALAMAZOO, MICH. 


ROCHESTER, MICH. 





SHAPERS 


How to Make 
Liquid Marble 
And BIG PROFITS In Your Own Business 


Amazing Liquid Synthetic Marble can be made at home with- 
Catalog out machinery. Needs no heat or pressure. Can be poured 

into molds for casting expensive novelties. Liquid Synthetic 
Marble can be made in any color. It is even more beautiful 


ATLAS PRESS CO., 855 N. Pitcher St., Kalamazoo, Mich. than genuine mar ble ause of its highly glazed finish. Costs 


Send 
For New 





far less. FLEXIBLE MOLDS: Make your own Flexible Molds 
Please send latest information on Atlas tools. Cast novelties. statuary. desk sets. book-ends. etc. out of Liquid 
Marble. plaster and many other molding compositions. A large 
sized mold costs but a few cents. Hundreds of casts can be 
taken from a single mold. UNLIMITED MARKET: You will 
find steady year-round demand in your own community.’No 
selling problem. We supply names of buyers for your finished 
products. Let BING PRODUCTS show you how to start with a 
small investment and build a permanent, independent. profit- 
able business! Write now for FREE CATALOG! 
88 BROAD STREET 


10” lathe 6” lathe; drill press; 
miller; shoper; [_ woodworking tools. 


NAME 
ADDRESS 
CITY, STATE 
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Exclusive DuPont formula 
makes car polishing 


A small section of the surface of 
an average car magnified 20 
times. The left side is shown 
still covered with Traffic Film. 
The right side has been cleaned 
with Du Pont NO. 7 POLISH. 











Especially 
de FOR NEW CARS! 
Here’s a wax-polish 
= ‘ made especially for 
e new cars—and others 
whose finish is in first 
class condition. It 
cleans and wax-polishes in one 
easy operation. Produces a bril- 
liant, lasting lustre. Keeps cars 
looking new. 


DU PONT SPEEDY WAX 








fast and easy! 


N07 POLISH 4 


Contains “stroke saving” methyl cellulose 


Now you can polish your car in half the 
time . . . get a brilliant shine easily and 
quickly with Du Pont No. 7 POLISH. Made 
by patented formula, No. 7 POLTSH loosens 
dirt and grime quickly . . . cleans up fast, 
without streaking . . . produces a high, dry 
gloss. It’s the quick, easy way to car beauty! 


BETTER THINGS FOR BETTER LIVING 
oe» « THROUGH CHEMISTRY 
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hexagon 
power sockets made by 


Plomb Tool Company 


Extra strong, extra tough— 
these husky, single-hexagon 
power sockets are a perfect 
supplement for thin-walled, 
double-hexagon (12-point) designs 
that might be too light for really tough 
jobs. Available in 3/8" and 1/2” drive 
sizes, they are also suitable for most 
power nut-running 
tools—used to 
speed production 

in industry. 


; Fiij Buy them 
today 


a from your 
dealer. 


4663 


PLVMB TVVL CV. 
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Case Pumps Mattress 


WHEN you want to inflate this new beach 
mattress, you just screw the tubelike carry- 
ing case to the inflation valve on the air mat- 
tress—and pump. As shown in the photo, 
the tube has a built-in pump, and a few 
strokes fill the mattress with air. Having a 
tufted design, the mattress is more rigid than 
the conventional ribbed type, vet is said to 
be more comfortable. Doughnutlike holes 
in the tufts allow water to drain when the 
mattress is used as a surf rider. Made by 
the Hedwin Corp., of Baltimore, it has elec- 
tronically heat-sealed seams. Inset shows 
a closeup of the valve. 





Builders 
No adel jetenti® ni 


V-2 | V-3 
ee ae ee) 
Tread HM | HD 
Thread Length | te. we | 
Weight, Grams | a i 2% | 


es 
= 

















Actual Size V-Plug 
Champion Spark Plugs for model gas engines give the same 
dependable performance as regular Champions. Champion 
Ceramic insulation — Sillment sealed. Alloy needlepoint 
electrodes for easy starting. One piece construction. 


CHAMPION 


SPARK PLUG COMPANY ¢ TOLEDO 1, OHIO 





Dependable 


CHAMPION 


America’s Favorite Spark Plug 


Most tourists insist on dependable Champion Spark Plugs 
because they appreciate top performance in their cars. 
The overwhelming majority of race drivers will use no other spark 
plug for the same reason. Look under the hood of your 
car to make sure yours are dependable Champions, too. 

Champion Spark Plug Company, Toledo 1, Ohio. 


FOLLOW THE EXPERTS 


DEMAND NEW DEPENDABLE 
CHAMPIONS FOR YOUR CAR 


Listen to the CHAMPION ROLL CALL . . . Harry Wismer's fast sportscast every Friday night, over the ABC network 
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HEAR BETTER 


or Pay 
Nothing! 


This iS ali YOu wear 


$775 20 


Complete 


Zr" 


®» 


UPON 
FOR NEW 
' 


MAIl 
BE OW 


Lentth. - pe 


Sold by Mail 
--»- Money-Back Trial! 


Wear the New Zenith "75" at home, at work, 

anywhere. If it isn't better than you ever 

dreamed ANY hearing aid could be, return 

it within 10 days of receipt and Zenith will 

refund your money in full. 
This amazing instrument employs an advanced 
principle that eliminates the need for “fitting” — 
enables you to adjust instantly for your best hear- 
ing in any surroundings. (Recently confirmed 
in U. S. Government-sponsored research at 
Harvard U niversity ). 
SAVES = Over $100, TOO! Because the New 
Zenith * comes to you ready to wear, you 
save “fitting” expense and excessive high-pres- 
sure sales commissions—costs that would make 
this top quality instrument sell for $195, instead 
of $75. So do as tens of thousands have—take 
the first step toward new happiness and success. 
Mail the coupon today—check for time payment 
information if you prefer easy terms. 


ENITA ravionic 


HEARING AID 
GY THE MAKERS OF ZENITH RADIOS 
Look only to your doctor © y, 
Cire 


NEW 


for advice on your ears and hearing %5 


—-MAIL THIS COUPON TODAY-————-4 


| Zenith Radio Corp., Hearing Aid Div., Dept PS88 = 
5801 Dickens Avenue, Chicago 39, Illinois 

| I enclose check or money order for $75* for one Zenith 
| 75" Hearing Aid. Uniess | am completely satisfied and 
find the Zenith 5” superior to any other hearing aid, I 
] may return it within ten days of receipt and get my money 
back in full 

] *Plus tax of $1.50 if delivery is made in lllinois, 

| Please send details of convenient time payment plans, 
| and free descriptive literature. 

7 


Name 


232 POPULAR SCIENCE 





| 





| 








F. 0. B. ROVERSFORD, PA. 


ents SAW 


oo THROUGH 2%6” 


Y GUARANTEED ONE YEAR 


Comes complete with Floating motor mount—miter gauge with 
a ee stop—aluminum guard—soft oluminum insert—sprii 
steel splitter—heavy gray iron fence—(no motor—no blodel 


Table 12" x 14". Tilts to 45°—Oilite bearings. Shipping Wt. 48 Ibs, 


AMERICAN MACHINE & TOOL CO. Inc. 


DEPT. 200 ROYERSFORD, PA. 





8 ways to make aX 
FRIENDLIER YARD 
ELLA 


[STANLEY] PLAN SET No. 14 


eo. US Por 
@ Lure the birds you like by 
building them a home. 
5 types plus a feeding box. 
Plans also for garden seat 
and a trellis. Hours of 


easure and a better yard. 
Bena 10c for Plan Set No. 14 
and list of others. Stanley 
Tools, 288 Elm St., New 
Britain, Conn. 








Safe Boats With 
Keep passengers 
dry—even at high speeds, 
Catalog also shows two new 
models of “Take-Along 
Outboards 


Boats. sve big factories 

save you 

sane A = 
2 MPSON Cirsicn BOA wah Ess as.) 





replace with a 


DELCO 


BATTERY 














Pulsing steadily, nearly 100,000 times an 
hour, your AC Fuel Pump is the strong, 
reliable heart of your fuel system. It has 
given you long, faithful service because 
of its inbuilt quality and scientific design. 


You can prolong that faithful service 
indefinitely, if you insist upon a new AC 
when you replace your present pump. 

There is no satisfactory substitute for 


quality. 


AC SPARK PLUG DIVISION * GENERAL MOTORS CORPORATION 
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Slide Teaches Students 


Grecc shorthand students can make an 
accurate check of word outlines by holding 
a corrective slide, shown in the photo, over 
their notes. Printed in opaque red ink, the 
outlines on the Lumarith ® plastic slide 
offer a sharp contrast for comparing charac- 
ters. Smudges on the plastic can be easily 
removed with a damp cloth. 


- 


Lights Will Not Fail 


Tuese portable, battery-operated flood- 
lamps light up automatically in an emer- 
gency. Plugged into any standard outlet, 
they switch themselves on when regular 
power fails, and off again when it is re- 
sumed. Available in 15- and 25-pound sizes, 
the units have a voltmeter for checking bat- 
tery strength, and an indicator bulb that 
burns when the lamps are on. They are 
made by Chisholm Mfg. Co., of Boston, for 
public halls, hospitals and factories. 





A LOT OF POWER TOOL 
IN A LITTLE SPACE 


SMITH 45 CIRCULAR SAW Has maximum dis- 


tance o between blade and fence. 


Tilts to any 


angle— positive lock. New principle provides micro- 
adjustment of distance between fence and saw blade, 


Specifications: Saw Blade: 
of cut 2%”. Table: 1442” x 17”; 
extension, 54” x 17”. Equipment; 8” 
blade and arbor. 
gauge. Rip fence. Saw guard. 


8” Dia. Depth 
with 
saw 
Table extension. Mitre 


Complete 5-in-1 SHOPSMITH Only 59” Long 
By 18° Wide — only $159. With Special 
Yo H.P. Ball Bearing Motor, $1955° 


stock and carriage. Centerless 
ground and polished sveel aways. 


You’re looking at a new kind of 
power tool. It’> SHOPSMITH—a 
circular saw, wood lathe, disc 
sander, vertical and horizontal 
drill press all in one. For the 
first time, a multi-purpose 
power tool with full usefulness 
in all five positions . .. and 
convertible to grinder, buffer, 
router, drum sander, shaper, 
scratch brusher. And just 59” 
long by 18” wide. Yes, SHOP- 
SMITH outworks single purpose 
tools of comparable size... and 
you can change from tool to 
tool in less than one minute. 


BUILT RUGGED 
SHOPSMITH has cast iron head- 


Heavily reinforced aluminum 
table. Four life-long grease- 
sealed Fafnir ball bearings. 
Weighs over 200 pounds. 


PRECISION MACHINED 


Each SHOPSMITH part is preci- 
sion-machined, factory-tested. 
Carriage is precision-bored and 
gauged. Gives cutting tool and 
work support constant relation- 
ship. You can work more ac- 
curately with SHOPSMITH. Have 
SHOPSMITH demonstrated for 
you in-the-store. Write for 
name of nearest dealer and free 
descriptive folder. 


Magna Engineering Corporation 
465 California Street, San Francisco 3 





DRILL PRESS 
Capacity: Drills 
to center of 15” 
circle, Clearance: 
Table to chuck — 
27” max, Spindle: 
54” Dia., 6 spline, 
hardened tip. 
Spindle Feed: 414”. 
4 grease-sealed 
Fafnir ball bearings. 
Variable speeds. Table: 
1442” x 17”. Equipment: 
Y,” Jacobs key chuck. Fence, 


HOP 
Shit as DISC SANDER 
Dise Diameter: 12”, Table Dimetie 
sions: 144.” x 17”, Tilting Table 
Equipment: 12” disc, Mitre gaugé, 


HORIZONTAL DRILL PRESS 
Only SHOPSMITH performs thig 
highly useful function. No limit té 
length of work. Provides accurate 
method of drilling for 
doweling, ete 


SEES, a 
MITH as WOOD LATHE 

34” between centers, Swing: 15”, 
Variable speeds. Quill Feed: 414” 
Equipment: Tool rest. Drive center, 
Cup center, 
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Speed Sweep, the brush 

with the steel back, is designed to 
sweep cleaner, faster, easier, and to 
outlast ordinary brushes 3 to 1. Arbi- 
trin sweeping fluid, sprayed on the 
floor before sweeping, disinfects, de- 
odorizes, and removes stains in “the 
process of sweeping. These, plus many 
more advantages (16 in all) have 
proved to be the perfect answer to 
effective, low cost floor sanitation in 
over 60,000 factories, offices, schools, 
and stores. Mail coupon for complete 
facts. Milwaukee Dustless Brush Co., 
530 N. 22nd St., Milwaukee 3, Wis. 


Milwaukee Dustiess Brush Co. 
530 North 22nd St. © Milwaukee 3, Wis. 


We are interested in complete information about 
Speed Sweep brushes and Arbitrin sweeping fluid. 
Name . 

Address oe 
City ...Zone State. 
Se Se a TSS AE RS ae 
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151 RAILROAD AVE. 


The only portable spray painting 
outfit having 4 cylinders in space 
usually required for one. Paints 
buildings; refinishes automobiles; 
inflates tires; lubricates chassis 
and farm machinery. Does more 
work in an hour than hand brush- 
ing in a day. Uniform pressure 
without pulsation. Ideal for home, farm, 
service station, machine shop and con- 
tracting painter. Factory tested and 
guaranteed. 
@ if your dealer does not sell Pressure 
Queen, order direct for immediate shipment. 


$9995 


THE CAMPBELL-HAUSFELD CO. 
HARRISON, OHIO 











ASSEMBLE YOUR 
OWN CAMERA 
SAVE UP TO 4/5TH RETAIL COST! 


it’s Fun, it’s Economical 
Embossed Leatherette Masonite finish. 
: ; lense, 
Ss. giue and complete 
simple instructions 


Model FP101 Film Pack Camera 2'/4x3'/, $2.98 


* %0c Excise Tax and Postage 


Model RF220 Super Roll Film, Size 120 $3.98 
plus 99: Excise Tax and Postage 

See your local dealer. or order direct. Check or Money Order 

No C.0.D.'s. Dealer Inquiries Invited, Reg. Discounts 


CAM-KITS, INC., Dept. PS Carisbad, N. Mex. 














AUTOMATIC GRIP 
SCREWDRIVERS 


MORE WORK 
IN LESS 
TIME! 


. 7 ‘ 
Hold-E-Zees do the job better, faster. They excel 
wherever screwdrivers are used. Gripper instantly 
released by spring action, sliding up out of way 
when not in use. All materials highest quality. 


AT LEADING DEALERS EVERYWHERE 





one Seresallonullt WEWIIGI 
IDWEST RADIOS 


14" Panasonic 
2 SPEAKER 


SUPER DELUXE 


AM-FM 
CHASSIS 


2 
Here is the last word in radio 
engineering a powerful, world- 
ranging, magnificently-toned radio that 
is unsurpassed for performance, selectivity, 
sensitivity, and advanced engineering features. Uses 
these latest-type tubes, rectifier and tuning indicator: 
three 7A7, three 7A4, two 7CS, one 7A6, one 7Q7, one 6BA6, 
one 6BE6, one 6C4, one 6ALS, one 5U4, one 6U5. Comes com- 
plete with satin stripe copper finish front panel attached, Magna- 
Tenna Loop Aerial and giant 142" Electro-Dynamic Panasonic Speaker. 
Requires only a few minutes to install, plug in and play. LOW FACTORY 
PRICES EASY TERMS 30 DAYS TRIAL. Send TODAY for FREE 1949 
Midwest Radio Catalog of separate Chassis and beautiful Console and Table models. 


Including the 
Exclusive Midwest 


ASH-O-MATIC . 
Volume ‘and Bond Indication 


i TELEVISION 
S M P HONY G R A nN D Audio Switch-Over 
. N FIDEL-A-STAT 
AM-FM Radio-Phonograph with Color-Ray Tone Selection 
TELEVISION Audio Switch-Over TRI-MAGNADYNE 
and NEW Intermix AUTOMATIC Coil System 
RECORD CHANGER ...Plus NO-DRIFT FM 


A Magnificent musical instrument and and mony other features 
@ masterpiece of cabinet design—the 
finest Midwest Radio in 29 years of 
manufacture. Offers world-ranging ra 


dio reception and newest automatic / 
Intermix Record Changing Phonogra Zz 4 L. L 

Uses Series 16 Super DeLuxe "AM oa ad O% 7€€ a aA OG od 
Chassis. Giant 1444" Panasonic Speak 

er; Tri-Magnadyne Coil System; Built FILL IN COUPON AND MAI TODAY OR JUST 

In Loop Antenna. Other luxurious con- SEND NAME AND ADORESS OW kc POSTCARD 

sole and table model cabinets available 
with Series 16, 12, and 8 chassis—on g MIDWEST RADIO & TELEVISION CORP. 


Easy Terms and 30 Days Free Trial. § Dept. 241, 909 Broadway, Cincinnati 2, Ohio 
BUY DIRECT FROM FACTORY and SAVE! Hiiemmemeieemdashiiahicadiaideaes 


MGT Mcnch aes... © 


a 
ecity —_ ZONE STATE —— 
beeeeeseeeeseseesesseresausseeseesd 
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CARBURETOR 


YELLO 
BOLE 


-Lealed 
Tally Board with Light 


EYESTRAIN is eliminated when workers in 
poorly lighted areas use this tally board 
with lamp attached. Its lighting assembly 
has a three-volt bulb and three standard 
flashlight cells, assuring long battery life. 
Designed for heavy duty, the entire unit 
weighs only 24 ounces. The manufacturer 
is Clyne Mfg. Co., of Cincinnati, O. 





CARBURETOR 


at bottom of bowl 
cools your smoke, 
makes it mild 





Cool air is drown in 
through Carburetor 
1. ‘Smoke from tobocco 


Cool air drawn through the patented® Car- 
buretor keeps the bottom of the bowl dry, so 
there is never a “wet heel”. Bowl is treated 
with honey, so no “breaking-in” is required. 
A pipe that beginners can enjoy without hav- 
ing to accustom themselves to it. Ask for 





Carburetor Yello-Bole at dealers, $2.50. 
Kaufmann Bros. & Bondy, Inc., Estab. 1851, 
630 Fifth Avenue, New York 20. 


P) *u. S. PAT. NO. 2,082,106 


uv 
fs + This picture of 
& Honey Gurl is (ADA. Identify Yello-Bole 


| Carbon Won't Curl 


Fewer sheets of carbon paper are wasted 
by a typist if she uses a new, moisture-re- 
sistant type of tissue that will not curl. This 
is accomplished by applying a coating of 
Vinylite ® plastic to the back of each sheet. 
In addition, the new carbon paper is said to 


y disployed 
os ~ meal Yello- \G4 
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Boles ore sold be less likely to tear in handling. 





yen! Here's Your Your Rirue, Son 


-_s 
’ It’s a he-man shootin’ .22 with 
¢ more new features than you ever saw 
.? ina opular sriced rifle. You'll go 
: for the new “Red Devil” sight; th 
‘ “Redi-Feed” drop-in loading plat- 
form, streamlined bolt, self- coiling 
and side thumb-safety features. 


whe + 
Pioneer 
165 fA 


“REDI- FEED” 
Drop-in 
w loading platform 


aw 


~ 
* 


14 
if 





PRICE 


$1 3,50 


This rifle is newly designed and stream- 


Write for folder 


or see your lined throughout for fast, safe, accurate shooting. 


Dealer It’s full size, for the fullest measure of shooting 
pleasure. No other rifle at this price has all the 
a“ new features of “ Pioneer” 765. 


HARRINGTON & RICHARDSON ARMS CO, 


356 PARK AVENUE, WORCESTER 2, MASS. 
SPE RR Or foe * 





A TESTED TOOL THAT PACKS YEARS OF PLEASURE 

If you get a kick out of making things, you'll have fun 

with a Moto-Tool, It grinds, drills, routs, carves, pol 

ishes does work better, faster on practically any 

material. Moto-Tool is backed by 10 years of successful 

industrial service also used by every branch of the 

Armed Forces. Compare Moto-Tool with other grinder 

and see for yourself why it’s better ; 

10 Reasons Why Moto- Tool’s a Better Buy 27.088 a Pt. 


Oll-less, sealed bearings @ Patented auto 


matic chuck lock pin @ Oversize armature 
shaft; hardened. ground. polished @ 110 DREMEL 
Volt AC. motor @ Sliding snap-type 
switeh @ Handy hanger hook; cord protec 
tor @ Shock-proof bakelite housing @ Dyst DRILL PRESS 
filtered air-cooling system @ Dynamical! 

* 


balanced for vibrationiess operation 


Welshs only 13 02 sg: 
MONEY-BACK GUARANTEE ONLY 

PRE- “wae PRICES STILL PREVAIL (Less Moto-Tool) 

with 23 accessories RE yen ane Sere Here's a portable. precision drill 

(high speed steel cut. “Oto-Tool No. 2, with di rf money-back uar press at an amazingly low price 
grinding one emery point $16.50 | Shipped postpaid for payment in fuli Just the thing for creating costume 

polishing accessories) Moto- Toot Kit No. ats end check or money order); or jewelry, model making. wood carv 

and heavy = ozasee HM accessoric send o 4 we will ship C.0.D « rtc. Utilizes model 

2 vte 1 ' ‘ ostman halance plus post- o " which cen 
satural- finish, weed case $17. re oF of Moto-Tools and Ac 
hardweed case $23.50 = " cessor ie s FREE 


(Items purchased sepa one eme hee DREMEL MFG. CO. on. i 4 be 1 rs ened sat 











tely would t — ase is ~ 
rately would cost about : Dept. 128-H Racine, Wisconsin Weighs approximately oi » pounds 
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GOOD WEAR ror WORK 


STROP YOUR GOOD LOOKS ror PLAY 


RAZOR AS A 





Reeves Army Twill is a double — het 
that's right for work ont nd Papo 
cesistant ow and tear. eo san. watet 
=s bao wa Being Sanforized*, te = 
oe ee ced washings and seill cor — 
pow are new. For betcer looks @ oO 
Soe Sonent Reeves Army Twill. 


*Residual shrinkage less than 1% 


REEVES BROTHERS, INC. 


54 Worth Street, New York 13, N. Y 








~~ eg 
DIXIE-WESTERN 
DUAL INTAKE MANIFOLDS for 
V-8 FORDS AND MERCURYS 
$1 500 Gas Line and 
Throttle Kit 
$2.50 extra 
Chrome Plat=d Velocity Stocks — $1.50 es 
o By Test: Increased Acceleration by 26% 
~ 


STROPS— CLEANS 
WITHOUT 
REMOVING BLADE 








Increased Power and Speed by 11% 


—% ou PS 
RAZOR, STROP 


AND 
5S VALET BLADES 


SELF-SHARPENING ... ONE PIECE 





All DIXIE-WESTERN manifolds are 
brightly polished cast aluminum 

DIXIE-WESTERN MANIFOLD CO. 
Box 364 . Les Angeles 43, California 


write For rour FREE copy oF He NEw nay 
KRW HYDRAULIC PRESS BOOK ; 


Describes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 
pages illustrating the new KRW 
Hand-operated, Electric-operated 
and Air-operated Hydraulic Presses. 
Write for your copy today. 


WILSON. DEPT. 54, 215 MAIN ST BUFFALO 3 


240 POPULAR SCIENCE 





Twice-Told Tips 


Browsing through back numbers is a favorite 
pastime of many PopuLAR SCIENCE readers, 
and they have found many new uses for 
old ideas. Here are some old standbys that 
haven't deteriorated with age. 


Electric Tester 
Quickly ‘Candles’ Eggs 


Eggs are not always what 
Jan. 1922 


they seem. An inspection of 
the shell gives no idea of the condition 
of the yolk. Here is an egg tester that will 
reveal the hidden inner truth. Make a card- 
board funnel with the small end just large 
enough to take the bulb end of an electric 
flashlight. Close the large end of the fun- 
nel with a cardboard disk in which there 
is a hole just large enough to cradle the 
White cardboard, which will 
light, should be used for the 
When an egg is put in place, 
“candled” merely by 


egg nicely. 
reflect the 
egg holder. 
it can be quickly 
flashing on the light. 


Dusty Gray Finish for Oak 
A gray antique-looking finish 


Sept. 1927 can be given to oak by cov- 
ering the wood with two coats of a 5-per- 
cent solution of silver nitrate, followed by 
a solution of hydrochloric acid. Set it aside 
to dry in a dark place, then neutralize the 
acid with a coat of ammonia. This should 








Gieenlee LY 
SOLID-CENTER 
AUGER BITS 


FOR FAST, ACCURATE 
WORKMANSHIP 


GREENLEE 22 is a nome it will pay 
you well to remember whenever you 
buy Auger Bits. For it assures you 
sharp cutting edges, accurate siz- 
ing, bright, high finish, and that 
smooth, easy action so necessary 

in fine craftsmanship. You can 
be certain, too, that every 
GREENLEE 22 Solid-Center 
Auger Bit is “factory sharp” 
when it reaches you. For 

each is “Plastic-Sealed” with 

a special protective coating 

to keep it in perfect condi- 

tion for you. To buy top 
qvolity, buy GREENLEE. 


Bn 
—GREENLEE— 


SPECIAL OFFER...ONLY 10¢ FOR 
HANDY WOODWORKING CALCULATOR 
Quick solutions to countless woodworking problems. Just 
set dial: convert linear feet to board feet; compare charac- 
teristics and workability of various woods. Also shows bit 
sizes; nail specifications; tool sharp- 
ening hints; etc. Heavily varnished 
cardboard, 6" diameter. Send 10c to 
Greenlee Tool Co., 2128 Columbia 
Avenue, Rockford, Illinois, U. S. A. 
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Pneumatic Air Tools 


SAVE $64.00 AND UP 
Ideal fender and bumping hammers. and for riveting brake 
lining. concrete breaking and many other uses. Like new. At 
these unheard of low prices it pays to order a good supply. 





CHICAGO PREUMATIC —RIVETER & CHIPPING HAMMER 


| RIVETER & CHIPPING 
HAMMER Chicago pneumatic CP4 with air 
CPOX offset handle with air con- control push a 9 throttle 
°o Takes up t« takes up to : 
” . we ight $ 95 rivet Weight — ‘the $ 95 
\ List. Price List Price $7 
oo 
rice 2 


Special Special Guise. 


All you need is an electric generator; a small engine to ss 
drive generator at proper speed; 2 dual sheaves; 2 V-belts; Model fy Mery 5/32 $7-95 
and a welded angle iron base. No wiring is involved, and rivet, wt. 5 I 

you do not need to know anything about electricity to PRICES F.0.8. CHICAGO. Gmguotiate delivery. SOLD ON 
make this assembly. MONEY BACK GUARANTEE. check er money order. 
Start out by buying the 2.5 KVA Leland Alternator shown C & M EQUIPMENT COMPANY a + entcaee “ ne 
above. It is a 120 volt, 60 cycle, single phase, A.C. genera- —___—_—_ 

tor, complete with radio filter box, and self regulating 


voltage. It must turn at 1800 r.p.m. for bright, even light- QUICK ‘ 
ddbanimiay OD PRODUCTION ENGINEERING 





ing. Requires 3% H.P. to turn generator at full load—so 

buy an engine of at least 6 H.P. to have plenty of reserve. 

We wi wy 7 ’ . E — 

Ve will ship you the GENERATOR ONLY, without pul ae For quick advancement learn Furniture Drafting and 
ley or belts, for $125.00 freight prepaid. If your needs are ee Engineering. You can master these subjects in a 
urgent, we will assemble your set, using above generator | DY short time, either through Home Study or by coming 
and a 6 H.P. Salsbury gasoline engine, manually started, SN to Grand Rapids, Write Today for Free information 
governor controlled, and ship to you $297.00 freight pre- i] State interest, whether correspondence course or 


paid. Same unit but with Ensign conversion to run on residence course . . . Also state if veteran 
Peninsular Bidg. 


natural gas $347.50 freight prepaid. 
To eliminate time lapse for personal checks to clear, we KLOK INST. sor anedions > ae 


suggest remittance by bank draft or cashiers check. 


HOPFER & COMPANY 


3122 EAST 14TH STREET, OAKLAND, CALIFORNIA 








WRITE NOW FOR FREE CATALOG NO. S-023 





FOSTER MFG. CO., 1 KINSEY AVE., BUFFALO 17, N. Y. 











BUILD THIS 


CONCRETE BLOCK MACHINE 


Sell blocks; or build your home, garage 
barn at 4 cost by making and laying 
your own blocks. 

This simple machine which you can 
bulld yourself at a cost of $15 
(exclading motor) will make 
30 seconds using only one form 
forms can be used on each vibrator 

a ywer driven concrete mixer Plans also 


eae Ng Set ding fog tenn sd Hom to 
GOLD, SILVER, NICKEL, COPPER Nant, 2 “Gesu, SERVICE 2. om 
- —_—— saying yy ~; Warner Electro- 
plater. At the stroke of aa electrified brush 27: 'c7 ©: 4-3-3 3.) se MAIL 
i eg eS Eye Glass Case, Wi 


Cleaner with each order! 
‘DAY TRIAL OFFER. NEWEST 
LES. POSITIVE MONEY-BACK 








ng 
hromium, Nickel. . . 
pasted fe easy, simple, quick. Eve thine 
use. By doing o bis af work for cckars, — md 
chine can pay for tiself within a week. So Broken Lenses Replaced — 48-Hr. Service. 


alll gg .--E- LEE EVE GLASSES CO., Dept. Q-10 cenp 

today for FRE SAMPLE ‘and ifustrated 4148 Easton - St. Louis 13, Mo. MONEY 

literature. ACT AT ONCE! Afail Coupon. — 
DEPT. gy.7-14 


Mibia Servis Avene 
Saue Wl ouey - Wake Wlouey 
atth LARSON Leathercraft 











WARNER ELECTRIC CO, 1512 Jarvis Avenue, Chicago 26, Dept. 1-14 
| Gentlemen: Send Free Sample and Details to: 


j i eeenens a 


Len — imo e:\ tie) naer 


‘ity State 
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be applied out of doors, since the fumes DON 3 T YO U 

are very powerful. Do not touch the work 

with your fingers during the process, for 

the marks may show. Finish with well- BELIEVE IT! 


rubbed coats of paste floor wax. THAT PISTON RINGS ARE ROUND 


A gray finish like the one that results 
from this treatment is now being used on 
oak pieces of modern design. 


@ Many people are under the impression 
that piston rings are made round. Burd 
“Graf-Flox” Piston Rings are purposely 
made out-of-round to insure uniform ten- 
sion and perfect roundness when the rings 
are compressed around the pistons within 
the engine cylinders. Each type of ring has 
its own special metal formula to impart the 
right degree of hardness, flexibility, tension 
and ae br for its specific use. The exclu- 
— ° sive “Graf-Flox” process insures faster seat- 

A Simple and Automatic ing . . . without danger of rings scoring, 
Candle-Extinguisher seizing, or sticking in piston grooves. Burd 
: “Graf-Flox” Piston Rings stop fuel 
Apr. 1921 A simple arrangement to make and oil losses . . . restore pep and 
a candle extinguish itself with- power. The coupon will bring you 


in a given time is shown. A support of cron argc in two’ FREE 


stout wire is twisted around the candle, 

Pea ee , : , BURD PISTON RING CO. 
bent in a semicircle a little more than half- ROCKFORD, ILLINOIS 
way up, and ended in a loop. A small can 


is cut to act as an extinguisher. A piece 
of thin twine is pushed through the center fat pA Y oes AS 
of the can and tied with a knot. The thread 


is carried over the hook in the support and uTOMOTIVE 
through the curved part, and finally is tied er 
around the candle. Roughly, an average 

candle will burn half an inch an hour. To 
have the candle extinguished in an hour 
simply tie the twine half an inch below 
the top of the candle. When the wax has 
been burned away to this point, down : r 
comes the extinguisher. » MAIL THIS COUPON FOR THESE FREE BOOKLETS 


> BURD PISTON RING CO., DEPT. 128-H 
Rockford, !Hinois 
ra like copies of your “*Servicemen's Handy Hand- 
book’’ which tells how to keep oon U7 car in good working 
» and the booklet ““No Job For a Dub.’” 


Old Bill Says ag SNM. csavuksbarusoudidanaedasousnane 


Address. .csccccccccccccccsecesevsseses: 











N 1931 When boring holes that are 
ov. to be held to decimal dimen- GB. cc ccecsccccesscvecnes OMaenseses ’ 























NOW CROSLEY we NEW LOOK 
HAS THE 


See the stand-out styling of the Crosley Station 
Wagon. All steel. Seats 4, or 2 with '/,-ton load, 
Priced $600 to $700 lower thon any other station 
wogon, costs about ', os much to operate. Also 
evailable as a panel delivery truck without reor 
side windows 

And oll five Crosleys hove the new look, mossive 
rodictor louvers and a gleaming spinner adapted 
from aircroft propellers. Every model features the 


startling 4-Cylinder Cobra (COpper-BRAzed) engine. 
STATION WAGON, > 


Goes everywhere 


€ CONVERTIBLE 
lf you love sun 
and oir. 


Over 20,000 
now on the road 


€ Pick-up 
Cuts service ond 
delivery costs. 


Q FINE car 


For beautiful full-color catatog, write: Crosiey Motors, 
inc., 2532-JP Spring Grove Ave., Cin'ti 14, Ohio 


BUILD YOUR OWN PLANS 
ma FAST FREEZER wae! 


it's easy to build this household appliance with 
Jay Plans. Made from new or used parts. Save up | 

to 75%. No expert knowledge needed. Plans show 5 
sizes and are easy to follow. All details clearly ex- 
vained. Enjoy making one of these freezers. Mall 
1 for set of plans and catalog. LEJAY MFG. CO., 
423 LeJay Bidg., Minneapolis 8. Minnesota 


Easy to use as a pencil! Draws paraliel 
straights. curves, circles with 
ename! lacquer et Do your 

on autos. furniture toys 
bikes, model planes, signs linolet am 
make wall board took iike ttle 
today! Type 


ea Tool with complete 
$5.00 (COD's postage co 
write 


WENDELL MFG. CO. 
4234-A Lincoln Ave., Chicege 18, Ilineis 





LL GRINDER 








Sharpens round shank drills from 
3/32” to 11/16” im diameter, up 
to 11” long. Grinds old drills like 
new in 4 different point angles. 
using hand or power grinding 
wheels. Money-back guarantee. 


Price onty $2.95 
Al Dealers of Postpaid 
Crandall Mfg. Co.73 "7,5; angciess4. cat. 








— Available 

Harold Hunt wants to send you big 

No. 15-A Catal « > 

working ideas. 12 

colors. UNEQUAL 

ported and riggs A woote, . Hes, hard- 

to-find hardware on! ms to cover 

postage and handlt _ 

CRAFTSMAN WOOD SERVICE Co. 
Chisago be 














[ADJUSTABLE BICYCLE SADDLE BRACKET 


New, adjustable Saddie Bracket lowers saddle for use by 
younger children. Brings saddie down and forward so younger 

feet can reach and operate pedals safely. Simp 
o—um safe, sturdy steel bar. Easy to instal! and attac th 
saddie. Adjusts 26° bicycle to 24” si For 

. Made in % inch ar 
Specify diam 

Postpaid anywhere in U 

hack guaranter 


Attractive Besler Proposition. Write tor Oeteils 


Monew 


CONNIE BERT CO. 
8115 Clinton Ave., Cleveland 9. Ohio 





WYTEFACE 


TRADE MARK 


STEEL MEASURING TAPES 
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KEUFFEL & ESSER CO. 





a a 








sions as to their center-to-center distance, 
it is best to drill the last hole undersize, 
insert a temporary plug, and test for the 
proper span. 





BLAOCES , 
h> x% "x12" 
TwiSTED 








Autogiro Model Drops 
from Kite String 


Sept. 1931 \ small autogiro to fly from 


your kite string can be made 
from thin balsa and a stick. Make the four 
revolving blades as shown, and fasten them 
to the stick with a glass-headed pin so 
that they will turn freely in the wind. The 
blades should be very slightly twisted, all 
in the same direction. A thin balsa fi, pre- 
vents the stick from turning. Make the hook 
from a Wire paper clip, bent so that it can 
be dislodged easily when the kite string is 
jerked. The autogiro will slide all the way 
up the kite like a paper “message,” and 
then float down when it is jerked loose. 


Ice Used in New Method of 
Bending Metal Tubes 


Mar. 1926 When bending 


metal tubes, the common 
practice is to fill the tube, before bending, 
with molten resin, paraffin, or some metal 
alloy of low melting point. This prevents 
Hattening the tube. A new method sim- 
plifies removal of the filler after bending. 
The tube to be bent is filled with water 


small-caliber 








Gileesne re these PROFIT 
MAKERS ‘for success in 


Your own electric power 
plus arc welding! 

AC-AC Generctor Only for 
building your own portable. 
AC welder—AC power plant. 


8 


AC-AC Ges Drive— 
200 amp arc 
welder and stand- 
by power unit. 


H 


Industrial AC—arc 
welder for heavy 
duty welding. 


_ 


AC Welder—de- 
signed for shops 
with single phose 
power supply. 





po 


5 


Electric Drive — for 
production and 
maintenance weld- 
ing. 


Generator Only—for 
‘building your 


own'' portable gos 
engine welder. 


ar 


Welder & Power—A 
welding generator 
with 1 to 3 KW 
oux, D. C. power. 





5m 


Gasoline Engine 
Drive—orc welder 
for heavy duty 
welding in field. 


Weldmobile — the 
complete portable 
welding shop, for 
any welding job. 


fh 


Ges Drive Welder— 
with DC Power to 
handie welding 
and furnish Elec- 
tric Power, 





Tl 


Gos Drive Arc Welder 
mwith Auxiliary 
DC Power Genera- 
tor for welding 
end power. 


12 


Hobart Trade School 
—most modern 
ond efficient avail- 
able. Non-profit. 
Covers al! welding 


HOBART BROTHERS COMPANY 
Box P-88, Tray, Ohio 


HOBART BROS. CO., BOX P-88, 


“One of the World's largest builders of Arc Welders” 


Without obligation send me complete 


the items I've checked by number. 


im BSH ee Se me. 


NAME 


Vest Pocket Guide™ 
—contains useful 
data for weldors. 
Charts, symbols, 
etc. 


TROY, OHIO 
information on 


1 612 «93 





ADDRESS. 





city. 





! 
' 
| 
' 
© §$OoOooonoo0o0no 
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NOW 


tHe JEFFY were. CABINET 


you CAN DRILL 
Wy cur OWN WELLS! 


Sturdily Mode —H 
WITH RUSTPROOF ALUMINUM DRAWERS bm ny Be. wp 


32 
DRAWER 
UNIT 


$8.95 


POSTAGE PAID 
64 

DRAWER 
UNIT 


APPROXIMATE 
es 


32 DRAWER UNIT 
6” Deep 
12%" Wide 
15%" High 
SS 
64 DRAWER UNIT 
6” Deep 
25%" Wide 
15%" High 


AND 
STILL 
AVAILABLE 


32 
DRAWER 
UNIT 


$5.95 
64 
DRAWER 
UNIT 


$9.95 





Same steel cabinet as above with covered 
700-20. 


tomers. Purchased 
and used by U. 5S. 
. of Agriculture, 
U. S$. Navy and many 
—- countries. 
Fully Guaranteed 
Price Complete 
$385.00 


Less Motor 
F.0.B. Factory 
Price includes drill, 
boiler and 100’ cable. 
200 ft. of additional 
length available at 

extra cost. 


Drill your own wells for that needed water— 
as many as you need—outside—in the cellar— 
in the barn. The .new improved CONSOL 
Driller—1948 Model—is equipped with a 
special replaceable Drill Head. It will drill 
f h h ? through many feet of solid rock without re- 
or nome or snop, shorpening. Simple to operate, easy to set 
up. Do the work yourself at small cost. 


the handy way to We offer %4 H.P. Electric Motor or 12 HP. 
fr oo yy et -y~ the “CONSOL” Well 

rt | ritter of s' es per minvte. 
keep SINGH Pars, Write for free illustrated booklet. 


washers, nuts, bolts, | ec aaa INDUSTRIES 


nails, screws, etc. West Cheshire, Conn. 








| | DRAINS CELLARS, WASH TRAYS 
Solid one-piece aluminum draw- CIRCULATES OIL 


ers for greater strength and long 

life—and still at low cost. So ee 1800 GPH oa gal. 30° 
keep office, shop, work igh, uses % to % HP §$@50 

handy to keep office, shop, motor. Will not clog. 

bench, household, and hobbyist , esmeenn 00 entts ata enaen 

needs at your fingertips. Spot (Add 50c for west of the Weinctpet.) 

welded steel cabinet, enamel fin- Thousands in use since 1936 

ish, and metal flange drawer LABAWCO PUMPS, BELLE MEAD 3, N. J. 

guides. 


32-Drawer Unit — $8.95. 64+ y y 2 
Drawer Unit—$15.95. Postage w my P. AY MORE: 
Paid. Send check or money or- Tube Given With Every Tire 


der. No C. O. D.’s, please. Add SEND Tits AD Witt: ORDER 


3% sale for Ohio . 
370 sales tax for Ohio orders Slightly used HIGH ORIGINAL TREADS. 
‘ Buy in CONFIDENCE Safe! Dependable! 
Standard Brands. GUARANTEED to give A-1 
SERVICE. Positively Net Re-caps! 











rue JIFFY wera. CABINET T ¢-< ieee d bee 


WITH LAMINATED FIBREBOARD DRAWERS 650-16.... 5.60 | 750-16 





900-16.... oe 900-20... 
650-20.... as) 1000-20... 
1100-20... 





fibreboard drawers. Suitable for most home 750-20 (H.D.) 13: 32x6(8) . 
1 


needs. Thousands in use. 32-Drawer unit 825-20. 
—$5.95. 64-Drawer unit—$9.95. Postage 
Paid. Check or money order. No C.O.D.’s. 


32x6(10) . 
750-20 MILITARY 8 PLY . $12.15 








Add 3% sales tax for Ohio orders. % million tires shipped to satisfied customers, Trial will 


convince you. Orders Rushed. Send Money Order or Check 
if Your Size is not Listed——-WRITE 


KAVUEE PRODUCTS STANDARD TIRE 


EPT 7 x 7 ANTON | 
DEPTES* BOX 588 * CANTON, OHIO 834 N. Broad St. Phila, 30, PA. 





246 POPULAR SCIENCE 





and then frozen in a refrigerating solu- 
tion. The ice prevents flattening of the tube 
in bending. Afterward, the ice is melted 
and the water is blown out. 


7CLOTH-CCVERED FRAME 
cis ttt 
ee 


< Ai 





RADIATOR 


Wet Clothes Are Quickly Dried 


on Frame Over Radiator 


In many a steam-heated apart- 
Jan. 1922 7 ' 


ment where there is no coal 
range in the kitchen, it is difficult to dry 
clothes when damp weather prevents use 
of the outdoor line. With this framework, 
however, any radiator may be transformed 
temporarily into a steam drier. The drier 
is made of three frames of narrow strips 
of wood hinged together. Ropes are at- 
tached for hanging the clothes, and the 
whole framework is covered with white 
cotton. When in use, the drier is opened 
to surround the radiator on three sides; 
when not in use, it may be folded up for 
storage in small space. 


New Trick for Tool Grinder 


Many ways of utilizing an old 
June 1926 tool grinder will suggest them- 
selves to those who have one but who do 
not possess a lathe. It will be found ex- 
tremely useful, for instance, when painting 
small wheels for toys, especially the tires. 
These wheels can be made from spools, 
which will fit over the spindle of the 
grinder. A narrow, even band of color can 
be applied merely by holding the brush 
against the wheel while it revolves. 








THE SAFEST WAY 
ie) fe) ) Gel ae) 4 





—Safticycle 


333 Miles for $1.°° 


America’s Thrift Choice 
combines lowest purchase 
price with “‘rock bottom” 
upkeep costs for convenient, 
practical work-a-day trans- 
portation @ 100 MPG - 35 
MPH - “‘built in”’ safety 
features @ Large wheels 
no ‘“‘death grip" steering 
@Long wheelbase, 
no ‘‘bobble’’, no 
*““bounce”’ 
FREE 
literature on 


all models - 


Dealer Inquiry Invited 


If no dealer -write: 


SAFTICYCLES, INC. 
LaCrosse, Wisconsin 
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Now—a 


TELEPHOTO 
LENS 


FOR 
REFLEX 
CAMERAS 


THE NEW 
MORTON REFLEX MAGNI-FAR 


For practically all reflex cameras (as illustrated above) 

Increased focal length diminishes distance, results in 

finer portraiture. Fits over both focusing and taking 

lenses. Takes Standard Series VII filters and shades 

Complete with framing mask to eliminate guesswork 
See your dealer or write Dept, A49S 























HIGH PRESSURE HYDRAULIC PUMP 
FOR HOME, SHOP AND FARM USE 


Genuine Vickers constant displacement high pressure 
pump, Use it for any type of liquid pumping job. Will 
pump 400 gal R.PLM. Pr tor 

o Standard thread % h 
and dice ¢ . With % Inch splined shaft—just 
add pulley al power and you're ready te go. 

HAS HUNDREDS OF USES 

pumpe are brand new Lg ee acquisition 

ox. $100.00. Can as hydraulic 
opening . bye draulte Nfte, 


any aqea te < job 
jus, but brand > 95 
be. Send check or money order 
tefectionguarantced Postpaidin U.S.A. Fa 


SOUTHWEST AERO SUPPLY, 


Ay = 








EAL SURPLUS VALUES 
Mew BOMB HOISTS-WINCHES 


New shipment. 2,500 Ib. lifting capacity. 

Small, compact. Light weight, only 16 Ibs. 

20 feet of cable with hook, Three speed [ply 
crank handle. May be motor driven. 20 a 
to 1 ratio. Release pin type Ss 
cable reel out. Load held any $14.98 
position. FOB, K.C., Mo. Only 


Mounting Bracket & Hanger $ 
for quick attachment geece 1.98 


i5*) 
DW 


\ 4 





it EMERGENCY SUPPLY TANK 
— 


Fill at any gas station. 150 Ibs 
airs 5 flat tires. Inflates rubber 
boats. Use for touch-up spray 
jobs, tire service truck, air 
horns, dust out motors, ma- 
chinery, etc 
Shatterproof 12°x24” stainless steel tank with carry handle, 
check valve, two feet hose and tire filling chuck ac 95 
Only . 
Tank only 12°x24", tapped each end '4 
pressure. Build your own. Ideal for 
air receivers, net floats, buoys, etc 


Small size tank, 6°x24". 
Prices FOB, K. C. Write for new catalog 


MIDWEST SURPLUS SALES 2531 P.T.indiana 


* Kansas City 1,Mo. 























$2 00. ae id. 

size hole. iat & Folder 
- Ganee 

at. 1”. 


HEAVY CAST ——— 
BLOWER ONLY $10.00 


SINGLE we yee BLOWER DE- 
LIVERS APP rT. AIR PER 
MINUT Ls install yourself 

Ie. It's bailt for 
is solid cast aluminum 
indefinitely lle Vv AC,, 

cles. Cont. duty motor 
DOUBLE EXHAUST yt 





Send check, M.O. Money-Back Guar- 
antec. Free literature f 


UNIVERSAL YONKERS CORP., (5-8) 137 Alexander St., Yonkers 2, N. Y. 


BUILD AN ELECTRIC LAWN MOWER 


Make this Battery-Driven PLAKS OMLY 
Rotary-Blade mower from 


an old auto generator and ¢ 
inexpensive parts Cuts 
forward. backward, grass 


or weeds, any height. Plans P°PTR TET. y ta 
complete, easily followed 


LE JAY MFG. CO.. B23 LedJay Bidg.. Minneapolis 8. Minn. 











18” x 16” 


SAW BLADE TILTS TO 50° 
TABLE STAYS LEVEL 


NEW IMPROVED 


@ TABLE MODEL TILT-ARBOR SAW 


MODEL #2021X AS ewe wi Lay p Compuste areas 
GAUGE. Precision etc angles or 
. “ e and saw mae. "Steet B) BAR "IP FENCE. ALUMI. 
UM SAW INSERT AND GUARD. STEEL SPLITTER. 
i a TRANS-AXIAL DRIVE %°* GROUND 
AaRrBO OmMPO” OIL weranenates BRONZE BEAR- 
InNGS ‘with OIL CHAMBER AND CUP, (OR, DOUBLE 
SHIELDED BALL BEARINGS, $5 EXTRA). TABLE 18” 
x 16°". BUILT IN SWITCH. Depth of Cut 2 5g". Shipping 
Wt. 110 Ibs. Requires }4 or 4 H.P. Motor. 


(BALL BEARING FLOOR MODEL WITH 18”°x 32” TABLE 
INCLUDING EXTENSION » + + $79.50) 
AMERICAN MACHINE & TOOL CO., Inc. 


DEPT. 2 ROYERSFORD, PA. 








248 POPULAR SCIENCE 





MAKE ‘ MORE 


‘O:N-EY 


Applying or Selling 


CORKSTONE 


A General Purpose Magnesium Oxychloride Flooring 
THE MODERN PLASTIC LOOSING 


EASY 

TO APPLY 
Here's your 
opportunity 
to get into 
business for 
yourself ap- 
plying or 
selling Cork- 
stone, the 
economical, 
top-grade 
plastic floor- 
ing. Plenty of 
profit. Act 
without de- 
lay! 


Dealers & Agents Wanted 


WRITE FOR DETAILS 


LASTING PRODUCTS COMPANY 


200 Block S. Franklintown Rd., Baltimore 23, Md. 


DEEP TONE 
Dual Mufflers 


for Ford, Mercury 


Sctentifically tociqned straightthru muffler re 

». Greater power, speed, and 

nme makes your 

ut-proof construction 

No aluminum 

ubber mounted clamps 

1 y fittings, ete. Order direct 

tate year and 1 tcc t Los Angeles. Price $20. 

“Deep Tone” single muffler for Chevrolet Ford Plymouth—$4.16, 

Al other mahes—$5.50. Chrome tail pipes, 242" dis. $1.75 


ADVANCE MUFFLER CO. 


6800 S. Vermont, Dept. PS-88, Los Angeles 44, Calif 


end save. 





... they last twice as long 


These asbestos mitts for handling hot 

metal molds and shapes are revers 

ible to fit either hand. Both sides 

quilted, won't shred or fray on 

rough, jagged material. Double 

wear, double life. Wool lined. All 

sea.ns double stitched. The answer 

to troublesome problems. Discounts 

for quantities. One of 4300 produc 

tion-speeding, time-saving safety 

gloves, aprons, sleeves, spats, etc. 

Write for Free Catalog. 
INDUSTRIAL GLOVES CO. 


1423 Garfield Bivd. Danville, tl. 
(in Canada: Safety Supply Co., Toronto) 














~wWewrwseeeeweeneees 


AKE a new kind of tour this year! 
Leave cities, crowds, congested 
highways, and dull care behind. 


Go “gypsying” . with a Harley- 
Davidson! See the real America 
of picturesque back-country roads, 
breath-taking mountain trails, hidden 
lakes, out-of-way towns, hard-to-reach 
historic places, rare beauty spots. 
Enjoy fun and thrills you've never 
known before . . . at exciting race 
meets, endurance runs, hillclimbs. 
There’s no sport like motorcycling, 
no fun like riding a swift, ~ 
powerful Harley-Davidson. 

And it’s so easy to own 

your own! See your dealer 

today. Mail the coupon now. 


HARLEY-DAVIDSON MOTOR CO., 

Dept. PS, Milwaukee 1, Wis. 
Send free copy of ENTHUSIAST magazine, 
filled with motorcycle action pictures and 
stories; also literature on latest models. 

Name 


Address 


City State 
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Flew imPROVED Elecliic PRRTEE 


GA DG ET EE RS ce THE MOTO- -SAW ~~" 
FASTEST GROWING CLUB in the WORLD 


NEW © DIFFERENT © EXCITING 


Gadyget-of-the- Month Club, Far “JUST GUIDE IT! T 


More iike magic than any 
TRIAL MEMBERSHIP you ever saw in Se Limit te Length of 
electric ri 
Vine eg te- ~ slightly heavier Stock it Will Cut. Saws 
hand coping saw Ww s. 
pers—heard it on N EW a tool that takes no toCenter of 19° Width 
the radio! Here's effort to run. no pressure 4 ’ : P 
our * at any 4 " t's fast... cuts 
y chance te ~~ assembly . . an average of | 
the greatest club in ' he tiniest . per minute up to 
the world > . in a%” medium hard 
. 7200 wo Operates on 
Created yo ae strokes a minute... so qyqucaupg gp 110-120 V. 50. or 
ly for you gadget fast blade seems to alternating 
lovers,’ the Gadget - stand Sturdily built SATISFIED USERS if 
be | ‘ or two moving 
of-the Month Club <= parte”. noun U.S. Patent2233862 
sends you each olling. Easily c¢ ri- Other Patents Pend . 
month a new pat- cate designs postage. Or send 
a eliminates a n Nov pay postman balance 
AY ae a tical ar MEMBERS SAY: | tee or cra ‘ DREMEL co. lus postage. MONEY 
gadget, fere it is marketed anywhere! Received my first ‘ t Dept. $128-H BACK if not delighted 
Members get an exclusive preview of to- gadget today and would » Moto-Saw in your hand. Racine, Wisconsin after 5 da trial. 


more — a 








norrow's gadgets tthe te order ore. . N ti test ba . in 110 
More than 600.000 gs : ' 4 = oe ation’s greates rgains 
re. alread Was thrilled VW URADLUL GEER @E volt. 60-cycle, 2500-watt power 
! f nd ul © ¥ ogh St : plants. Briggs Engine. Ideal for 
first gadget. M - farmers, contractors for full time 
insists that I of A Cc PLANTS or emergency power. (Cost Govt 
toda st ip nembership ~~, oe $535.) New plants $266.80 pre 
ment om iting club in Americ The Gadget ae, an” paid. Fully reconditioned plants $229.80 prepaid. 2500-watt 
tl Month Club >This offer ts for nes Se aseratase bas omen A gow A-C generators $129.80 prepaid Brand new 
= swiped th dget amous sbury gas engines 6') H.P 2.90 (co 162.60) 
- , eva ~ a “ Tee — A, yesterday to Satisfaction guaranteed Free jain — 
~ tote * afi ’ <2 o ~~ « ets ot star 7 . 
will receive must be far greater then the cost Please earell he LECO ENGINEERING CO., Box 908-PS8, Lincoln, Nebr. 
your membership or your money will be can enjoy them myself 


af penuh members vbw » BUILD YOUR OWN FAN 


GADGET-OF-THE-MONTH CLUB, INC. One-piece cast aluminum 
P. ©. Box 2000, Los Angeles 54, California an wt A cooling and 
Name ee Size Polished npolished Bore 
e2Blade sBlade @& 7 Inches 
Street . 5 $3.00 84.00 5 2. e 
4.75 4.50 Ss 
city ceoevcesce 4.00 5.00 >». Se 
24 50 50 Ss. 3 
Write for pamphiet on larger fan blades, wire guards. far 
bases. shutters, pillow blocks, exhaust fan frames. et 


YOUR WORKSHOP NEEDS ELOPPENGORG ALUMI FOT Dp. PS, Devengat, lowe 


Turn that knob. Extinguish the neon 
tantly read voltage right off 
VOLT measures 65 to 660 
Also DX Tells whether AC or 
m™ Virtually burnout-proof 
teed for 10,000 hours’ operation 
ite case 12 flexible test leads 
test prods. A ‘*must’’ tn electrical 
radio work. Only 2.50 postpaid! 


L.TON ARBOR PRESS 


ideal for straightening. bending. light stamping. rivet- 

production assembly and general press- 

ten years in plants and shops rushing» 

cameras reels. typewriters instruments. light mold 

ing. ete. Grey tron castings. Height 74g"; over table 

24": over base 444"; ram 5/16° x 7/16"; ram travel 
244"; approx. pressure 500 ib. Weight 7 ib 


$9.50 POSTPAID U.S.A., MONEY-BACK GUARANTEE. 
H. D. HERDER, Tool Specialties 
2429 Brook Or. KALAMAZOO 82, MICH. 


WITH HIGH PRICED FEATURES: SPECIAL!—BALL BEARINGS! 


Flame control and shut-off valve Cased precision-made, worid famous brands 
r ea 








Built-in automatic cleaning pia which rasures nvn-clogging burner be x M4 B, Poe a ’ A wade : 
Tank made of heavy guage bra i *s o. D ; 16 hole, ; wide *S tor 
0 ole 7/16 wide ° 
Factory tested and guaranteed About p23 MEADPHONES. itigh Impedance At ». Leather 
Backed by 30 years of dependability covered, adjustable, With 5 ft. cord & PL-55 piug. .. 
RADIO HARDWARE TREASURE. An’ indi tbi 
‘ n Nndispensible assort- 
Buy yours of your dealer's ment of approx. 1000 screws, nuts wauhenn. lugs, ete. 
Shpe. wt 
or send name of your dealer with check b.b'b.T. ToCGLE SWITCHES (1idit) BA/125V.. ‘external 
or money order lugs, bakelite cased. Split t eee 

SPRING ASSORTMENT. 60 a A Cy sen 

for gasoline model. types for moat radio. mecha experimen 
ALN 


rf Write for booklet $3.25 for alcohol ico MAGNETS —EXPE Ora KIT. on 
FR FEF es’ On SOmDERING” Uners tow 259150 lar. Block, ete. for every. pur oe 





-98 

Magnet’’ sup- 

fondienes | some- 
oo 


: teme 
T RING Co. . $1.60 20, deposit required’ on C *s. 
ee Soe ia RADIO CO., 7° 3" 
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HEATHKIT 3-TUBE 


. ALL-WAVE RADIO 


110-volt A.C. operation 


An ideal way to learn radio. This 
kit is complete ready to assemble, 
with tubes and all other parts 
Operates from AC Simple 
clear detailed instructions make 
this a good radio training course 
Covers regular broadcasts and 
short wave bands Plug-in coils 


$8 75 Regenerative circuit. Operates loud 
° speaker. Add postage for 3 Ibs 


ry py nomen per set i $1.09 j | N Gg PA R E T ] M ia 


permanent magnet loudspeaker 


INTERPHONE 
2-WAY CALL SYSTEM KIT (, m 


Ideal call and communication sys- 
tem for homes, offices, factories, 
stores, et« Makes excellent elec- 
tronic baby watcher, easy to as- 
semble with every part supplied 
including simple instructions. Dis 
tance up to 1/5 mile Operates 
from 110-V A.C. 3 tubes, one mas- 


ter and one remote speaker. Ship- $14.50 


ping Wt. 5 Ibs 


HOME WORKSHOP GRINDER 


Easily assembled 110V AC or DC ball 
bearing fully enclosed motor from 

Army surplus dynamotor Purchaser 

to make simple changes and shaft ex- 
tensions, detailed instructions and all 

J“ parts supplied Motor approximately 
30 H.P., 5,000 R.P.M. Ideal for tool- 


$3 95 post grinder, flexible shaft tool, model 
° drill press, saw. Shipping wt. 6 Ibs. 








EATH CO. senrow nrson FOLEY” automotic SAW FILER 


HARBOR, MICH. Trade Mark Reg. U. 8. Pat, OF 


“I did very well last year with my Foley 
equipment, about 950 saws and 240 lawn mow- 
ers, in my spare time. About $900 for me.’ 
Easy To Turn Trees Into Money 200% L.H.M., New York. A.G.W. in Mass. says: “I 
Makes Lumber have filed over 5000 saws in 8 years and find th« 
24 foot saw. oat FEED Foley Automatic Saw Filer very satisfactory.’ 

e set works and positive Make up to $2 or $3 an hour in Spare Time 

et lg a. 8d a With the high prices of food, clothing and 
mercial caving. . Pays for teelt auicnly. aon everything else, just think what you could do 
Lumber" and. Catalog of Woodworking Equipment. with extra money every week! With a Foley 
ELSAW MACHINERY COMPANY 7 Automatic Saw Filer you can file hand, band 

» SS a Se, aw & Se and circular saws better than the most expert 

| hand filer. *‘The first saw I sharpened with my 

Bis Pp L A ~ T I Cc Ss 29 Foley Filer came out 100%’ ies C.E P. 

Work in @ fnecineting 2 Be hobby. Just out—our latest Sera Every saw you sharpen with the machine a 
5-5 “Eigiae eaeite — Fenite - Catalin ~ Acctate all iz | curacy of the Foley Saw Filer is an ad that 
sup bricating Manual and Catalo |} brings you more customers, Cash business, no 


HOUSE OF PLASTICS, ‘$648 Linwood Avenve, M. 0. Dept., Detroit 6, Michigan canvassing. No eyestrain, no experience needed 


FREE BOOK 
INDEPENDENCE AFTER 40! 


Shows just how you can start at 
home in spare time in your basement 
or garage. Just think—-with a small 
investment, no overhead, no stock of 
goods to carry, you can get right into 
a cash business—and later on develop 
into a full-time repair shop. Send 
coupon today for this practical plan 








se “heov 
der shirts 
bstantiol » 


stee! 

instoll the’ v v7 
ished tow 
ee “ww 
ee ee ee ee ee ee ee 


Send Coupon for FREE BOOK 


Send FREE BOOK Independence After 40”’ 


Name 


Address 


| FOLEY MFG. CO., 819-8 Foley Bidg., Minneapolis 18, Minn. 
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ALLIED’S GREAT 
RADIO CATALOG! 


172 Value-Packed Pages 
SEND FOR IT TODAY 


Everything in Radio 


o 

At Lowest Prices! 
Get ALLIED'S /atest Catalog— 
big est and most complete in 
Radio! Tremendous values in 
new Television receivers, home 
radios, latest Amateur receivers 
and Ham station equipment, 
Sound Systems. Everything for 
the Builder and Experimenter — 
thousands of parts, tubes, test 
instruments, tools, ks, dia- 
rams and builders’ Kits—the world's 
argest stocks—all at money-saving low 
prices! Get your copy today. 


The Only COMPLETE 
Radio Catalog 


ALLIED RADIO CORP., 833 W. Jackson Bivd., Dept. 7-H-8, 
Chicage 7, til. 

© Rush FREE 172-Page ALLIED Catalog. 

a 


Address 














hie oer 


State 


y Order ALL SETS SHIPPED POSTPAID 


“WARREN DADO SAWING WASHERS CO. 


P.O. BOX 98 











. Oo. ‘al NORTH END STATION | 
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© No. 600 
E CLAMP FIXTURE 


HARGRAY 


Fits %\” pipe, can be ap- 
plied to any length. Easy 
to assemble. Hardened 
steel cam holds tight, re- 
leases easily. Made of 
best malleable. Also wood 
bar and 's” pipe clamp 
fixtures available. 


At Hardware and Mill Sup- 
ply Dealers Everywhere. 


Write for Catalog 
of Complete Line 
1958S Waverty Ave. 
Cincinnati 12, Ohie 





SHEETMETAL FORMING TOOLS 


30° GRAKE. Forms angies 
vees. fanges. locks. sees 
gage sheet steel 
minum, « oppe r 

Can be hel in a 
down. All steel 
Shipped =. collect 


channels, 
Handles 26 


-- v Dales da 
“0 ‘Tbs. $24- 50 


+ Pits in vise to form diffic ult and 
compound bends, up 20 gage ste ot $12.50. Pr. 18 
CURVE voamen. Handles t« a., $9.50, SHEAR 
Cuts I¢ age steel any le ngth and width 
mon BENDER. Forms ring oks 
‘ 2” round or square *, ‘to 2 
har f ron Price $10.00 PP., with attachment to 
bend ty” pipe. $12.50 
. Smear METAL PLIGns. | 
wide 
sohbet Sin 
ry. Order “dir ect, cash or C.O.D., or send for folder. 


vise SRAKE MFG. CO., 1116 Se. 27th St., Dept. $8, Omaha 5, Nebr. 








MOTOR BARGAIN 
0 HP 24 volt in 
PM SS amps . 


— 

af 

x = _ Weight 
mur bievele whee 


Resistor furnishe 
constant voltage 
f $36.00. 


a free with ca 
Spectal Price 
Semenes fiate gansvery 
mon back guarante¢ 

1331 5S. ‘State St. , Dept. B-8 


cam ‘EQUIPMENT CO. 1931 5, state st. oer 














@Onan gasoline- 
engine-driven Elec- 
tric Plants supply 
reliable, economical 
electric service for 
any use. Portable. 
Stationary or stand- 
by modets. Wateror 
ust air-cooled.compact 
and rugged 
A.C.: 350 to 35,000 watts in 
all standard voltages and 
frequencies. D.C.: 600 to 
15,000 watts, 115 and 230 
volts. BATTERY CHARG- 
ERS: 500 to 3,500 watts: 6. 
12, 24, 32 volts. 


Write for folder 
D.W. ONAN & SONS INC. 


2786 Royalston Ave., Minneapolis 5, Minn. 





Stucco Spraying 
- Today’s Outstanding 
Business Opportunity 


Boo and protection are sprayed on ol and new bulldir 

exterior and interior surfaces by COLORCRETE, It's a P astic 

“ ster “3-3 material spread evenly over surfaces and forced into 
cks r pressure Fuses to masonry with enduring tenacity 

+ fae te meures. Range of 10) smart colors. Fully proven by 20 years 

of actual use under all conditions 


BIG EARNINGS FOR COLORCRETORS 


ad enduring. Large waiting 
owners get iong lasting 
Vet 

hasic 


ment, Write or wire for complete informatior 


COLORCRETE INDUSTRIES, INC. 
572 Ottawa Avenu 





LCOLORCK ARETE 


pull 


heavy work — tools easily inter 
" " t 


ay, Free trial, money-back guarantee 


s most fascinating hobby at a fraction of 
mple step-by-step instructions and diagram 
s you assemble your own Enlarger 

re exper e Evlargers: pre 
90° tilt for wall pro 
amphouse, helical rack 


cisio! mm machined alu lloy cas 
jection of prints 
and pinion focusir 
Utilize your own Camera Le 
fens and baseboard only $24.95 
ditionally guaranteed to g np 
Back. SEND ONLY $5 —~pay postman “$22.45 plus C.O.D. and 
ostage charges. Or send $27.45 and we send post ae Order 
oday or Send for Free Miustrated Folder. 


CALIFORNIA TECHNICAL PRODUCTS C0. tocsnganets up. x-0 


HASTINGS preron nines 


THE BEST MONEY YOU CAN SPEND ON YOUR CAR 


BUILD and ENJOY YOUR 
OWN BOAT. 


ASSEMBLED IN 
= 8 HOURS 





WITH A 


Plywood Boat Kit 


LIGHTWEIGHT, 12 FEET LONG. 


READY CUT—needs no forms nor spe- 
cial tools to assemble. Kit includes all 
hardware, paint, etc. (less oars). Send for Free Folder 


TAFT MARINE WOODCRAFT 





onty $54 0° 
Freight paid 











Dept. N, 636 39th Ave. N.E., Minneapolis 18, Minn. 





Holland, Michigan | 


A bersallle 


Wire Recorder 


for amateurs, hobbyists 
experimenters, professionals 


Webster-Chicago 


MODEL 


W ebster-Chicago Model 78 Wire Recorder is de- 
signed for installation in existing radio con- 
soles or with external amplifiers and speakers 
— ideal for ham radio, custom or home- 
built sound systems, public address equip- 
ment, home or professional movies, control 
rooms, etc. Model 78 is complete with 
© the famous Webster-Chicago wire transport 
mechanism 
@ Push-button control for finger-tip selection of 
recording through the microphone or direct 
from radio or record player and listening 
through radio or external amplifier 
Meter type recording volume level indicator 
Self-contained 105-120 V., 60 cycle power supply 
All necessary cables and plugs for simple and 
efficient installation are included 
e Microphone and one spool of wire included 
The Webster-Chicago reputation for quality is behind this 
flexible wire recorder unit—a real value. 





WEBSTER-CHICAGO 


famous, too, for Webster-Chicago Record Changers 
and Magic Nylon Phonograph Needles. 


5610 W. Bloomingdale Avenue, Chicago 33, lilinois 
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MAGIC MIRRORS 


See thru one side 
Reflects image on other 


For FRONT DOORS, OFFICES, 
and hundreds of other applications 
see thru one side while ‘person on 
other side sees image of himself. Housewives to see visitors businessmen to 
see Customers... professional men to see chents... aiters to wate h tables... police 
to observe criminals. This type mirror originally developed tor Radar Equipment 
3° x4". 
PRICES jenge.: 
POSTAGE PAID 5° x a ‘- 
” *-* 
IN U.S.A. ge x 10". 
Lerger sizes eveileble 
Guaranteed —— send orders direct to 
ASTRO GLASS SPECIALTIES 
6539 Santa Monica Bivd., Los Angeles 38, Calif. 


Genuine Guap-on Toole 


ELECTRIC MOTORS 


NEW-SURPLUS 
1/28th HP. co cred 


60 CYCLE 
2500 RPM. Mini- 


mum — 2750 Max — $9. 95 


The amazing mirror which Permits you 1 
Start 90 V. Runs 
Clockwise, 1% 4" long 
by 2%4”" wide, %, 

shaft te 


4 


“ 


ww 
ee ee 


AIRCRAFT GALLEY STOVES 


NEW 





Operates on 110 and 24 voits. Fine 
for trailers, boats, camps, etc. In- 
cludes steam table, hot cup, and 
grille. New, complete with all ac- 


MOTOR & GEAR 











Control for the auto- 
matic pilot. Makes 
good hoist or water 
pump. Operates on 24 
volts. New, complete 


with % H. P. 
ret 4 


ASSEMBLY 


Adaptable for garage 
door openers, electric 
hoists, rotating radio 
beams, etc. Lifts 2800 
Ibs. Operates on 24 
volts. New, 
ae with 5 95 
4 H.P motor 





Available Only Through Snap - on’s 
Direct-To-User Tool Service 
WRITE FOR INFORMATION 
SNAP-ON TOOiS CORP. + Kenosha, Wisconsin 











Get 25¢ Plastics Supply Catalog FREE 


By ordering a 10 Ib. plastics scrap kit now, y« 





get our regular 25c Piastics Supply Catalog Free. 
while they last his is a great buy in piasti« 
scrap Complete assortment of manufacturers sur 

Variety of colors. shapes, sizes. Small pieces 

» work with. Ide at See = aking costume 

cigarette trays. ©& $3.95 witt 

Kit will be aiened immediately 


sth 


jewelry 
this ad and name and address 
F.O.B. Cleveland 


PLASTICS MFG. & SUPPLY CORP. Dept. S-8 4707 Euclid Ave., Cleveland 3, Ohi 


OTTAWA Buzz Master 


A faster brush cutter and wood saw- 
ing machine. Propels itself while cut- 
ting saplings and brush. 7 H-P motor. 
Many outstanding and exclusive fea- Like It! 
tures. Available attachments: sickle bar, rotary tiller, sprayer. 
air compressor, snow plow and pulley for belt work. Thou- 
sands in use. Send for FREE booklet. 


OTTAWA MFG. CO., 1-601 Brush Ave., Ottawa, Kansas 


AMAZING 


cow cost FRONZE FOUNDRY 


LIGHT FIXTURES 


New, complete wih 2 BOR 
bulb Operates on 
110 volt. 


RADIO CENTER 


2530 E. Detroit 12, Mich. 


* WRIST WATCH Phenomenal Value! 
% STOP WATCH 917 JEWEL * 2 PUSH BUTTON 


# thcnome CHRONOGRAPH 
PLUS Cast Aluminum, Silver, Etc.—All Non Ferrous Metals 


*% TACHOMETER 
aa ~ our $ 2 97" 
10% TAX Make money tn the foundry business casting En- 


INCABLOC SHOCK gines, plaspenery. Art Objects, Statues, Inventions 
all oth 


ry work. Castings up to 6” 
RESISTANT FEATURE made quickly with new inventions cailed Foundry- 
© Sweep Second Hand 


ette. Operates on 110V_ AC and ements Gas. 
* Radium Diel © Anti- 


Write for complete FREE information 
Magnetic * Unbreckodle 


All prices F.O.B. 
Detrou. Sead cash 
or money order. | 
No C.0.D.'s—Or- 
ders shipped by 


railway express. 











Davison 














Sand Casting 
F Heat 


‘orging- 
Treating-Case 
Hardening 











Kans. City Specisition, Bex 6822, Bept. S-7 Kens. City, te 





ow STOP LIGHT SHOUT/ 


AMAZING STOP LIGHT FLASHER! 

Make Your Stop Light Flash 115 Times Per Min. 
A SENSATION! Automatic. Instant acting when 
foot brake applied. Non-rusting, Dust, Oil, 
Vapor & Waterproof. Used by police & fire 
depts. Attach in 5 min. to any*model car or 
truck. wiPproved by leading eatery engineers 
FREE ORDER. ‘HOW TO SAVE MONEY ON 
CAR ing Hints’ BOOKLET’ ACT NOW! If 
,-- can’t supply send $3.00 cash or M.O. 


We 
pay postage. 
MACCHI & CO., Dept. SA 


927 Larkin St., San Francisco, Calif. 
Deaters & Agents Wanted 


* Physicions © Engineers 
* Redie Men + 
© Photographers * Aviators 





im 10 


= cad MONEY BACK bus 


If not setisfied for any reesen 


JEWELERS 

Dept. PS-8 

117 W. 42nd St., MW. ¥. C. 18 
Filled « 

or money . 

rs to: ADLEW 


est 2nd * 
(Dept. PS-8) 


“STOP-IT'* makes 
stop tight Gage ais 


tex), formerly 
times per m 
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the OLYMPIC SUN VISOR 


on Your Car Yourself! 


The newest practical accessory. Keeps 
burning sun out of your eyes and: off 
your body. Protects from driving rain— 
sleet or snow. Keeps bugs off windshield. 
Beautifies the car and adds to year-round 
driving comfort. Every car needs one. 
Thousands now in service on the new 
cars. Gives an old car that “new look” 


oul: Fa -alers—$25. P ; , P as 
Regular price at Dealers—$25.00, Made of heavy gauge, full hard, air- 
plus installation charges. Dee ee : 
plane aluminum, die formed—with 


OUR PRICE $s] 5.00 strong, press curled edges and beautiful, 


stainless steel brackets and ornamenta- 
F.0.B. St. . - ; =i 
P — tion. Fits all passenger cars with divided 
DON'T DELAY. Do something about the heat—now. windshields—except Hudson. Attached 


Fully guaranteed. Send cash—check—or money o:der. No 


C.0.D.’s please. State make and year of car. in half an hour—with simple hand tools, 


OLYMPIC PRODUCTS @ St. Louis 6, Mo. 





FAMOUS CLINTON GASOLINE ENGINES... 


@ NEW. Complete, ready-to-run, compact, dependable 4-cycle single cylinder aircooled gasoline engines, by 
world’s largest producer, specializing in 1'4 to 3 H.P. engines. Over 300,000 in world-wide use. 


. MODEL 700A $59.50 Kove starter. direct drive models 1200 to 3600 
- MODEL 1100A S94.78 sresscrs. weed saws. ec. owers, air com- 


- MODEL 7O1AS ... ° $72.50 < arter attact direct drive for scooters 
. MODEL 1101AS $87.75 midget autos and machinery 
suilt-in, for machinery 


- MODEL 700ABR6 STS.O8 Farden tractors. conveyors, atc., requiring shatt 
- MODEL 1100ABR6E...... $90.25 speeds from 200 to 600 r.p.m 


orDER DIRECT.--AND SAVE! 


These are all Factory-Fresh Engines—Not War Surplus—With standard 90-day guarantee 
Order with confidence. Send Check or Money Order. Immediate Insured Deliveries. Michigan 
MODEL 70U ABR 6 purchasers only—include 3‘ saves tax. Free literature 


CLINTON ENGINE CO. @ 16353 East Jefferson @ DETROIT 30, MICH. 


NEW DRAWING DEVICE °:. 


DRAW ANYTHING YOU CAN SEE WITH LUCY! c ; 














Commercial artists fashion designers architects 
No talent needed to draw patent attorneys, hot pay tate doctors, children, find 
scenery, obj jects. profiles, por- many practical uses for LUCY. 
traits or reduce copy, in perfect FINE FOR ART STUDENTS 
tundisto pees perspective, indoors A student looking thru LUCY draws, let us say, the 
‘ utdoo outiine of a building. Then 

paper a benefit of LUC 

other details. Then a glance into LUCY shows where he 


drew chem and where they should have been BOTH AT 
° B THE SAME TIME. A perfect art instructor, not a crutch 


LUCY IS AMUSING TOO 


If you want to liven up a party, mount LUCY on a table 
the guests can draw profiles of each other, Forget - - 
all other games. They'll play with LUCY by the hour. fe HOW IT WORKS 
)- ‘ DURABLY MADE, LOW COST To the operdtor at B jook ing thru eyepiece of LUCY at 
« AL: , ° 4, a phantom view of subject to be drawn C appears 
an metal, life-time construction. nothing else to buy already on the paper D in full pe 4: ctive. Drawing 
oO drawing bo table no ele ricity becomes simple tracing. LUC re Ser project view 
de fully guaranteed y 36 ‘ id with of subject to paper. he magic of U 
Id | « uctlo » eC > accoun please jeal system makes it look that way in yt piece, 
ea A, da ay ohipae nt A precision instrument you'll be ts just as casy to draw as though it was actually 
. . there. Adjustable to vary size of drawing. 


Gift [IS BRUCE ENTERPRISES Dept GF North Hollywood, Calif. 
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THERE'S ONLY ONE GENUINE HANDEE 


First tool of its kind—today’s finest 
Smooth, steady power at your finger 
tips. Easy to handle. Make ship, plane 
and train models, bookends, cos 
tume jewelry. Grinds, drills, pol- 

ishes, routs v sands 

saws Z t meta 

Absolute FREE this gigan wood, plast 4 eather 
tic, all inclusive radio and elec etc. 25 000° rp. * or DC 
tronics Catalog with sets. parts Wt. 12 oz. With 7 accessories 

ystems newest developments te $2050 In. case W th 40 a 
It's practically a power-packed cessories $27.50. At stores or 
reference brar of vital needs sent post; aid A fine gift fora 
and information. Every one of the friend or yourself. CHICAGO 

19 ated ud pages is ———— WHEEL & MFG.CO..1101 W 

t amazing argains muc oo , 7 > “hi , 
good to miss! No eae r WHAT your 4 Monroe St Dept PO Chic 1go 

28 nterest n Radio or Radio-Ele« 7. I Free 52-page manual 
tronics ou MUST have this FREE 
ra, pevenon Catsiog, Wns at once: SOW! || WT MAMDEE 290 USts 

160 BARGAIN 
packen paces FREE ENGINEERING SERVICE 

32,210 RADIO 


AND TV ITEmMs | lo. TV, or Radio-Electronics Wie ite to LELAND ELECTRIC 
epcere saul CORPORATION GEN ERATOR 


2.5 KVA, 120 volt, 6 cycle 
phase, AC Any compar ‘ble 
ik new generator will cost you 
* 
twice our price 


Remit by Bank Draft 


Freight Prepaid HOPFER & COMPANY 
$125 inUSA. os 3120-A E. 14th St., Oakland, Cal. 


Woodworking handbook and catalog THllt iLL 


®) jp Ee ZING NEW GOLDAK LOCATORS 
of HOMECRAFT™ Power T SENSATIONAL NEW MODEL! 


“ - ONLY 11 pounds weight! One hand 
home shop without spending a lot of »peration! (Tene y-Back Guarantee of 
money! Gives you useful information: : . > 

Superiority. Write for full details 
Plan for woodworking bench. Handy werte’s 
hints on using a band saw. Reference THE GOLDAK .CcCO largest 
charts on screws, bolts, board measure. 44 WEST NOAK i aoe 
Dimensions for power-tool stands. NDA R.A 
Method of enlarging ptans and draw- 
ings. Names of helpful books. Ger 
your copy of Catalog HC-1! WANT To MAKE EXTRA MONEY? 
Ask us for your Homecraft dealer's name. Assemble this beautiful clock $3.95 


LTA MFG. DIV., G83H E. Vienna Ave., Milwaukee |, Wis. § to friend ser onty 


d neighbors whe an buy it in 














Shows how you can have a complete 








twice e price 
assembled quick snd 
pendulus 





ith ebony ac awe < vered } . 
mplete Ready « se le Accurate Lasts 


oe ee A smail screwdriver ts the only tool required 
WILCOX, INC. Dept, $.8.,'971 Goodrich aiva. 
| F A W BOOK || zm 


Write today for FREE 48-page book,“ THE LAW-TRAINED MAN,” AIR CONDITIONERS $149 00 
which shows how to learn law easily in spare time at home _— e 


through the Blackstone course prepared by 60 well-known law F.0.8. WASHINGTON, D. Cc. 


au furnist ‘ t ncludit volume Famous Pleasantaire mode! 2005; PB. Used but in perfect op- 

M A } v t any accesstu torneys rating condition. Good for many years of service Cools 

) j . le cost; cCasy rooms of approx. 150 sq. [t. Sits right on window sil). Paint 

, Me . t to match your woodwork if you like. Perfect for offices 

bedrooms, trailers, small stores, etc. Anyone can instal!. Plugs 

BLACKSTONE COLLEGE OF LAW into 110v 60 cycle AC outlet. This is a real refrigeration ma 

225 WN. Dy poe Ave.. Dept. 120-C, Chicago 1, tl. chine air conditioner like theaters use, not just a fan. Send 
rresponde In itution Founded in 1890 money order to 

STANDARD Revesanes CO.5001 Sth St.N.W. Weshingten, D.c. 














ronom 99 SUCCESS 77 UL BUSINESS $$. to's me 


@ few cents worth of material... BRINGS YOU DOLLARS!! 


Yes, lush elds of profit are waiting to be tapped in this new field. New MIRACLE finish gives a velvety, luxurious surface to radios, 
lamps, toys, sagms. store displays rime. akes old objects beauuful and salable- Makes new things worth much more Learn in a 
few days — start earning BIG MONEY — $500 of $1000 per month full time up to $7 f week spare time. Everything furnished— 
including complete sur ple to-understand instructions on thie NEW method that « EF ast to learn. Send NO money—a post card will 
do—it's too good to mis! Write now for detaile, FREE sample of FLOK-KRAFT covered material. and hundreds of useful and 
profitable IDEAS. Do iu NOW —be frst 


COAST (MOUSTRIES, 1505-9 West Manchester, Leos Angeles 44, Californie 
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PRACTICAL * SAFE * LOW COST * TRANSPORTATION 


New. low cost transportation. Practical. Safe. A pleasure to 

drive. Home assembly keeps cost low. Just bolt together our 

factory built units. Immediate delivery. Send 25c for detailed 

circular with large picture, 4-view drawings. price of all 

parts. Or send for actual Assembly Book with 42 photo- 

graphs. blueprints, drawings, sketches AND above literature 
all for $1 (refunded first order) 


a miDceT MOTORS MFG. CO. Atens % 





REAL ENGINE VALUE 


A miniature gas engine that really operates. 
Thousands of Buzz ‘‘B’’ gasoline engines have 
been sold at twice the price. Now is your chance 

a real 1/6th H.P. gas engine for only 
Turns up over 8.000 rpm. For Boats 
planes, midget cars, etc. Guaranteed anc ready 
to run. Includes Champion spark plug and tank 
Send only Ad 00. engine shipped collect for 


balance * ne day 
SEND 10c ‘FOR NEW on ge ta BLveraATeD 
OF THOUSANDS OF 

Dept. S-88, 156 West 22 22 St. 


NY. ti 





ALOG 
America’s Hobby Center, Inc., 








Ask Your Hardware Store for 
FULLER’S 
Unbreakable Amber Handle 
SCREW DRIVERS 


America’s most popular line of moderately- 
priced screw drivers! Wide range of sizes 


FULLER TOOL CO., Inc., 911 FaileSt.,New York 59 
World’s largest maker of Amber-Handle Tools 


CURIOUS? -—,) 


Here is the secret plus all of e ‘. 
the material for only 75¢ post . 4 
paid, less bottle. Also send 1 ~ 

for complete catalog and ask - . - 75¢ 


your dealer about this kit 


BRAUN-CRAFT 1232, Etowsh. Bert. PSS. rosins 








SAVE MONEY 


build your own 
SMITH COMPRESSOR 


Now, use the world-famous Smith Air Com- 
pressor to operate rock drills, paving breakers, 
spray guns, sandblasting, etc., at low cost! 
Just order the Smith Compressor Head and 
Accessories with complete instructions for as- 
sembling. All you need is a Ford Motor and 
shop facilities. Capacity 60 cu. ft.—ample 
power for most compressor jobs. Pressure up 
to 100 lbs. per square inch. Head equipped 
with high speed compressor valves; auto- 
matic un Sadie and idling. 


WRITE GORDON SMITH & CO., Inc. 











TODAY! 405 College Street, Bowling Green, Ky. oo 





NO LONGER A MILITARY SECRET 


During the war, simply by water injection, up to 600 
additional horsepower was gained by U. S. fighter 
nag Water injection also helped the P-80 Jet 

lane bring back te the United States the world's 
speed record of 623.8 M.P.H., June 20, 1947. Now, 
you can have a Gazda OCTANATOR, giving you— 


g ECON 


niles 


a ee 


For Cars, 
Trucks, Tractors 


The Garda OCTA- 
NATOR is easily 
installed in place of 
your present air 


filter. 


MORE HORSEPOWER 
Greater acceleration for 
overtaking. 

REMOVES CARBON 
Cleans pistons, piston 
rings, cylinder heads, 
valves, spark plugs. 

NO MORE KNOCKING 
Smoother performance. 
LESS GEAR SHIFTING 
More miles to the gallon. 
BETTER AIR CLEANING 
Wet-type air cleaner. 


OPERATES FULLY AUTOMATICALLY - NO WATER TANK - NO ELECTRICITY 

® Standard equipment in many State and City 
police cars. 

© Th ds of enthusiastic users. 

Ask your dealer for the FREE Octanator Blue Booklet 

or mail this coupon today. 

American Octanator Corporation PS 

Industrial Trust Building : 

Providence, R 


Please send me FREE Octanator Blue Booklet. | 
[ 
| 


to the gotten 


6. BETTER CARBURETION 
Internal cooling. 

7. EASY STARTING 
Spark plugs always clean, 

8. NO EXTRA WATER TANK 
Fed by radiator—not 
hand operated; no mov+ 
ing parts. 





| 

| 

| Name 

| Street and No. 
| 








City Seate 





B IT’S A GYaZhLa PRODUCT 
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ensaltonal offer 


dany Air Oe peu! 
» (wwed Ground 


MAIL ORDERS 


Please send 
remittance with 
order—add 7c 
per pr. postage 


Send for our 
FREE WAR 
SURPLUS 
CIRCULAR 


GREATEST SUN GLASS 
VALUE IN AMERICA 


While 12,000 pr. last 
We offer these Aviators 
style sun glasses @ 1.99. 
Thousands were sold up to $6) Full size, 
24k G. P. rims, pearl sw'tb’d, adj. nose 
pe. Opthalmic egrd.; with cs. 


SIOUX FALLS SURPLUS STORE 


113 N. PHILIPS SIOUX FALLS, S. D. 








CARTWRIGHT’S 
TRU-CUT TIN SNIPS 


Easiest cutting tin snip 
Handy tool for 1,001 
obs. Lightweight—will 
cut 18 gauge sheet meta! 
Very finest for cutting 
metal accurately to any 
simple or complex pattern 
Chock These 7 Tru-Cut Features 

. x r left, 2. Cuts square points, both 
ways, right or left 3 Ha le are always above material when cutting 
. TRU-CUT Sniz are patente t protected by J. Cartwright & 
we in business nee ol is guaranteed against mechanical 
ning to factory. 6 Special 
Tension Washer designed 
made for TRU-CUT retains a 
t ft. 7. Faster cutting, Truer 
tting, Easier cutting, Less tir- 
Stay Sharp Lenger and will 
e Years of Service. Get this easy 
saving snip lay. If dealer 
ant supply order Write for FREE 

lirect from wus 

Send cash, check 


or money order and hedge shears 
and we pay post- . 


- in | et 

¥ > 3. TRU cuT , SFAC — 
we BES SESE Fini teenes Sa 
> ways on TEED. $1.00 de 

= ins ic cuts posit on C.O.D."s # a my 
J. CARTWRIGHT & SON? = * 


Dept. PS-8 ety } 
California ™ e Sed 


Promot 
Delivery 


wri 
meta 


Malaga 
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| together make approx. 80 


FASTEST PLANER inthe WORLD 
at this Low Price 41900 


BELSAW Multi 
Speed» se reas tion! Increase 


your 
mira ciegrer grentraee 


green or pe * 
worked Pe 4 i= 
knives Vo 42 ones = re aoe 
ng mill ope: oulione = erry 
se 


- 2 camel cece 


OW for IGGER 
serine ERFORMANCE, 





ments 
LARGER CAPACITY @ FASTER VALUE ~ 
GUIPUT @ KNIFE SHARPENING With BELSAW. Write for FREE specit- 
/ACHMENT pt illustra’ 
BELSAW MACHINERY CO 8- 1020 Fielé Bh 315 Westport Ba. famsas Cty. 


ELECTRIC SHEAR SHARPENER 
‘ OVER 50,000 SOLD—IT MUST BE GOOD! 


Genuine Carborundum 
wheel ideal for shop or “eter Griven 


home use. Send remit. 
tance with order and ship- 
ment will be made at $9.75 
Sea a” Dome 
Sa -- } — ed Company, Dept. 

Paul 2, A 
ers aria HOME for Personal Success 
and LARGER EARNINGS. 39 years ex- 
pert instruction—over 114,000 students 
enrolled. LL.B. Degree awarded. All 
text material furnished. Easy payment 
plan. Send for FREE BOOK NOW— 
“Law and Executive Guidance.” 


AMERICAN EXTENSION SCHOOL OF LAW 
a 646 N. Michigan Avé_ Chicago 11, til. 


BAR BELLS 
ha 


INDEPENDENT IRON WORKS 
2416 EAST 23RD STREET, DEPT. C 
LOS CALIFORNIA 


CANVAS COVERS * caylee (Ueed) pertest come 


dition. Originally made for tents. Approx. 5'x8’. Two buttoned 
sq. ft. Complete with buttons at- 
tached. Suitable for use as canvas dams, hay covers, truck 
covers. machinery and equipment covers, etc. Packed in bales 
of 30, priced 30 covers, $1.80 ea; 15 covers, $2.00 ea. Less 
than 15, $2.50 ea. All FOB, Kansas City 


329 w. st 





Dent. P. S. 


Tha, ihele) E 


FOR MORE TOOL MILEAGE 


Kansas City. Mo. 





No 91—4", 6", 8", 10", 12” 











Adjustable Steel Wrench 


UTICA DROP FORGE & TOOL 


CORPORATION 
UTICA 4, NEW YORK 





JUST OUT! HARD-TO-FIND BRAND NEW PORTABLE 


RADIO ANTENNAS 


Gov't. Surplus as used on Army Tanks 
Telescopic—Rust Proof—have tremen- 
FOR dous pick-up. Eliminate dangerous wiring. 
NOISE FREE RECEPTION 
HOMES, $13.50—9 Ft. Solid Brass Now $3.95 
BOATS, AUTOS aoe ss rane 


(9 Sections) with clamps, Nut, Lug. 
Exceptionally $12.50—9 FT. ALUMINUM 
rugged sections 
Handy for camping, Now $3.95 
also useful for trans- (8 Sections) with clamps, 
mitting, F.M. & Tele- Nut, Lug, wire (Postpaid) 
vision Sets. Each se- $12.00—7 FT. SOLID 
curely packed, Easy to in- BRASS Now $3.45 


stall anywhere 
(9 Sections) 


QUANTITY LIMITED Lo-Loss 
ORDER TODAY—Mai! check or and 
money order—State Antenna de- 
sired. All prices penges or sent 
Cc.0.D. plus postage 

SPECIAL 10% DISCOUNT ON 
ORDERS FOR 3 OR MORE. Money 
Back in 10 Days if not satisfied. 


RADIO HOSPITAL 





SOLVE DIRECTIONS 
As You Drive With A 


HULL AUTOMOBILE COMPASS 


Easy. safe and sure way to keep headed 
right. always. is to drive by accurate. 
rugged Hull Automobile Compass. Bea- 
conlite illuminated, $5.95; Streamline 
standard. $3.95; Marine Compass, $2.75. 
At your dealer's. Write for circular 


HULL MFG. CO., P.O. Box 246-E8, 





ee 
—_ Ohio 





Safety-Engineered 
* TORQ-LESS AXLES + BULL DOG HITCHES 
AND PARKING JACK LITERATURE 


HAMMER BLOW TOOL CO. 


+ WAUSAU, WIS. 


EVINFUDE Catalog Free 


Describes complete lin 1948 Evin 
rude Outboard Motors—senational new 
“Sportwin” model — 2 models with 
revolutionary “‘Weedless Drive’ — 3 
thrilling four-cylinder models, Gives 
helpful information on boats, speeds, 
etc. Profusely illustrated. Write 


,EVINRUDE MOTORS 
™ 5842 N. 27th vena Milwaukee 9, Wis. 


fvVIsnwoe 
omen mee QU 


we? 
ap (ft 


@ WINDPROOF 

@ LIGHTWEIGHT 

@ LARGE FLAME 
Mncond |) 


Ashley F. Ward inc., Dept. 36-4, 2868 Jessamine $t., Cincinnati 25, Ohic 





REMOTE INDICATORS 


(For use with Remote Weather Vane Indicator as described 
in POPULAR SCIENCE, p. 180, March 1948.) 

Selsyn remote position indicators. 

When the shaft of one unit is turned 

the shaft of a remote unit will follow 

to the same position. Operates at any 

distance with only simple electrical 
connections in between. 

Brand new units manufactured by 

General Electric, 2%4"' diam. by 342" 

long, with threaded shaft and nut. 

Pair operates with capacitor on 115 

volt/60 cycle AC house current. Ca- 

pacitor and complete instructions 

included. 95 

STOCK NO. SEL-50 hbgviasaee Pair 


Mail orders please include 30c per pair east of the Rockies, 50c west 
for postage and handling. 


DUBIN ELECTRONICS CO., INC., Dept.ps-s 
103-02 Northern Bivd., Corona, N. Y. 
Tel. HI 6-3066 © Send postcard for bulletins on ‘‘surplus'’ electronic equipt. 





‘ CAR BATTERY FAILURE 


Don't risk being stalled through storage — 
failure. The HANDY BATTERY TESTER she 
individual cell voltage under operating condition®, 
Calibrated color scale, 0-3 volts, indicates ‘‘satigs 
factory’’ or ‘“‘unsatisfactory’’ under load, no load @& 
charging. Also checks flashlight or 26 dry cell 
Anyone can use it. A fine, durable instrumen 
Attractive permanent finish t 
Check or money order $2. wing 
DUBIN ELECTRONICS CO., I 
Dept. PS-8 Box 68 aha w. ve 


_ ———$—$$—$$———_—__$_ — 











SURPLUS senove conrnots 
SREY. 


RM-13. 
Excellent 
reception 
to 50miles 
No exter- 
power 
sets required 


ARMY 
FIELD PHONE 


Cost Gov't. 
$38.50 
Connect wire 
to two Or nai 
more 
and talk up Has two 


to 20 miles 


Each $9.00 


TELEPHONE AND 
REMOTE CONTROL 


jacks for 
receiver & 
micro- 
phone 


Each $11.50 
REMOTE CONTROL 
RM-12. Has RM.-13. 


jacks for Same as the 

Mike and RM-12, but 

Telegraph larger and 

key, bell and better! Has 

magneto 9 jacks for 

@ volume con- telegraph 

trol and dec- keys, micro 

ibels meter, Phones, re 

. ceivers and 

A Command- telephones 

er's control Heavy power 
set pack with tubes, transform- 


ers, etc 
Each $16.00 Each $22.50 


All above items may be connected and used together for inter- 
communication. All are guaranteed in excellent ition and tested. 


25% with C.0.0.'s-—Prices F.0.8. Fresno 


FORTUNE & SHAW 








2250 McKinley Dept. PS-8 Fresno, Calif. 
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RADIO 
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a, 


100 SIXTH AVE.® NEW YORK 13 
siete MAIL COUPON 


TODAY! 


e 
' 
' 
' 
' 
' 


he Sebo sowesaacescecacncussces 


7 x 50 PRISM 


BINOCULARS 


BRAND NEW 
With rrr y Case 


With Coated Optics 
Actual ~ 
Photograph 
Ht. in. 
Wt. 36 oz. 


Pius Tax 
@ Ultra-precise optics, made 
to military specifications, sealed against moisture and dust in 
light-weight aluminum bodies. Money-back guarantee. Imme- 
diate delivery. We pay the Shipping Cost 


| BROWNSCOPE CO. 


New York 19, N. ¥ 


20% 





24 West 45th St. 


The Modern PLASTIC 
for lasting Home Repairs 





PERMANENTLY mends cracks 
or holes in wood, tile, stone or 
plaster. Sticks and stays put— 
Does not chip, shrink or fall out 
Easy to use. Economical. Mold 
it, chisel it, polish or paint it. If 
unobtainable from your lumber, 
paint or hardware dealer, the big 
4-Ib. can will be sent you post 
paid (in US.) for only $1. Full 
money-back guarantee, order now. 


DONALD DURHAM CO. 
Box 804-T, Des Moines, lowa 
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If Ruptured 
Try This Out 


Modern ew! Provides Great Comfort 
and Holding Security : 
Without Torturous Truss Wearing 


An “eye-opening” revelation in sensible and comfortable 
reducible rupture protection may be yours for the asking, 
without cost or ae Simply send name and address 
to William S. Rice, Inc., De 7-C, Adams, N. Y., and 
full details of the new and diffe: prent Rice Method will be 
sent you Free. Without hard flesh-gouging pads or torment- 
ing pressure, here’s a Support that has brought joy and com 
fort to thousands—by releasing them from Trusses with 
springs and straps, that bind and cut. Designed to securely 
hold a rupture up and in where it belongs and yet give 
freedom of body and genuine comfort. For full informa- 
tion—write today! 


WOODWORKERS 
CONSTANTINE MASTER MANUAL 
Get the Most Fun From Your Hobby 
sstite" mers, Seana ts stirs 
vues? eEI FULL YRS. SU UBSCRIPTION 

ehed bi-menthiy. 





ALBERT CONSTANTINE & = 
793-0 138m _ Street, New York 


SPEED AND POWER 


Very latest methods! Cor ruct your own 
super-chargers, water in) compres 
sion heads 
prac gsensty 


HANDBOOK 


cost. 

dynamic v 
le! Bulld stock 
Hot-rods 
Speed secrets! 
‘Economy Information’ Tuning 
Ignition! Carburetion! Mile 
ae tricks. Illustrations! Including ‘‘Re- 
styling Ideas’ Streamlining a re 
vising! Customizing! Sport chang "ho 

tographs! Parts lists! Drawings! ORDER TODAY. 

AUTOMOTIVE INDUSTRIES, 504-44 HEREFORD 


DUAL PURPOSE SPRAY GUN 


You can refinish Lamps, Radios 
Statues and mdreds of things 
with lovely colorful flocking. ETCH GLASS: 
Many’ designs and initials can be sandhiested on 
shower doors. ash trays. glassware, AUTO INTE 
— Transform ugly dirty aw to interiors to 
ene beauty’* with a BLASTO DUAL PU RPOSE 
SPRAY < Merely spray flock similar to eet, 

Plush Sueds and Mohair inside your car. ANTIQU 
woop REMOVE PAINT. MAKE EXTRA MONEY 
by doing any or all the above for profit. BLASTO 
is highest quality and carries a 5 day money back 
perates on small air compressor. Sen 
check or money order for postpaid 
Write for free information. Full line of 

Flocking “pes fes 


BLASTO SPRAY GUN MFG., Dept. PS-8, 7007 Haas Ave., Los Angeles 44, Calif 


rt so 
te« PD eted 


$1.98 POSTPAID 
LOS ANGELES 22, CALIF 





Only $16.95 
Complete 








See The Wonders of the Heavens! 


Amazing value! Wonderful 192-page cloth-bound book, 
Astronomy for Amateurs, now yours for only $1.00! Con- 
tains star charts, tables, telescope-making instructions, 
how-to-do-it ideas for astronomical equipment you can 
build, etc. Supply limited! Order today! Write: 


POPULAR SCIENCE 


Dept. 88, 353 4th Ave. New York 10, N. Y. 











Free Sample! 


Be the to sell amazing, new 
GLOW | IN THE DARK house 
numbers, switch plates, pictures, 
decals, religious articles, etc., etc. 
Represent a large manufacturer. 
Wonderful opportunity. BiG ProFits. 
Write at once for FREE SAMPLE. 
MADISON MILLS, Dept. H-5. 
303 Fourth Ave., New York 10, N.Y. 





‘\ 
} aun 
eek enti f 


The TX-5 is light weight, battery 
operated. Locates deposits of radio- 
actives. Simply switch “on” — 
clicks in headphones indicate pres- 
ence of radioactives. Extra sensi- 
tive, yet ruggedly built. 

Each unit comes complete with 
headphones, probe, batteries and 
manual. For prospecting and mining 
operations. Write for details and 
price. Address Dept. 2 


ewery farpote.. 
*OIL PROSPECTING 
*MINERAL LOCATION 
“HOSPITAL WORK 
|" INDUSTRIAL USE 








Engineers All Metal Army Type Hand- Sighting 
LEVELS 
$2.00 PRECISION 


QUALITY 


WHEATSTONE BRIDGES 


Portable. Used, in excellent condition. Manufactured b 
Thompson Lever Mfg. Co., Philadelphia 6 
Value $150.00 ial . be eee 
Send 25¢ for catalog of new and used guns, 
ammunition, binoculars and powder flas 


PUBLIC SPORT SHOPS 
11 S. 16th St., Phila. 2, Pa. 





No COD’s 

















purpose FOL DAWAY. 


Mote sturdy folding * 
horses with these steel « 
Boch en 
24 high for benches 
Send for tree -irculer 


THE DIAMOND <> MFC. CO. 


00 ALTAMONT A CTAOY 7 mtw 





BUILD “EXTRA” SPARE TIME PROFITS! 


Genuine Poly ball bearing arbor C4 (shown) 
with 1 x 12% spindle only $7.95 postpaid. 
Order today! 

Free literature avaliable on request 


POLY PRODUCTS, 2032-D E. Wainut, 


Pasadena 8, Calif. 





NEW £$2ccduc SANDER 


$4485 


POSsTPAID 


ing 
MOTO-SANDER 
AND POLISHER 





Saves Time—Saves Effort! Dreme! has de 

veloped a combination efectric Sander and 

= for home or shop 

nat a child can use it 
jote-Sander’’ delivers 

minute Short 


EASY FOR 
AWKWARD PLACES 


ha € 
expensive 
7,200 stroke a 
stroke frees dust from sandpaper 
makes paper last longer). Mote-Sander does 
a magically smooth job of sanding 
into places other sanders can't reach 
ber cushioned sanding pad measures 21, 
51 Cam-type-clamp paper holder per 
onds. Moto- 
two moving parts 
never olling or adjustment 
weighs only 2% ibs. Uses 110-120 
60 gycie A.C, electric current (only) 
no ire ndio interference. Comes 
( Underwriters’ Approved) rubber 
6 sheets assorted grade Garnet f 
ie” thick felt pad and sheepskin for wax 
polishing 
Fine Finish——Fast! 
Use Moto-Sander to get satin smooth finish 
on woodwork. stairways, doors Suratturs 
ideal for sanding boats, gun stocks or scale 
models. ust C.~ it, Uses 22/0 Garnet 
paper or fine For speedy. effortiess pol- 
Shing of waned furniture, automobiles and 
other surfaces, use feit pad or sheepskin 
(furnished) in place of sanding 
Moto-Sander is the lightest 
electric sander on the market 
of its kind. 


SANDS FLAT 
SURFACES EVENLY 


GETS INTO 
TIGHT CORNERS 


the only one 


“ your de 
MONEY-BACK GUARANTEE: {! "our “on! 
yet have Moto-Sander, send ont y $14.85 

+ we'll pay postage. Or send $2 now. and 
pay postman balance pilus peated Money 
back if not delighted after 5 ays’ trial 


DREMEL MANUFACTURING co. 
Dept. 128-H + Racine, Wis. 


ROUNDS CORNERS 
UKE MAGIC 














In General-Purpose 4-Ohm Intermittent Tests 
THE “EVEREADY” NO. 950 FLASHLIGHT BATTERY 
OUTLASTS ALL OTHER BRANDS! 








BURN WATER IN YOUR CAR! 


THE NEW OCTA-GANE WATER 
TT hi aeongi, icmer-4-1-15)- 1] a gel-mecihs a-i aele) 
BETTER MILEAGE & PICK-UP 
MORE POWER & MORE PEP 
CLEANER & COOLER MOTOR 
New OCTA-GANE us Lhe andy ucler wjgacting 


carisarediar enganeored an lhe Venter 


> 


once 
uudh lank oend 


Oyge? 


Mal nostcard yor porticadars 


‘ / 
otdegg SL4¥ 25 compniede Motdeg 


$1.00 down uth imecuad oumnon ad Uugéd 
Send laday 
aesaows ree OS Te CARBURETION 


A N A, RICHMORS ALIFORNIA 


This Coupon Today! 


Mad 





CONTINENTAL CARBL ‘RET IN CO 
Dept 8P, 456 Station A, Richmond, Calif. 
Sirs: Please ship me immediately one com- 

plete “A-GANE assembly under 
the plan checked below 
$1.00 enclosed, pay postman balance ¢.o.d 
$24.25 enclosed, ship fully prepaid 
( PLEASE PRINT) 








oo — State 
Make. Yeer & Model Car. 


meee + ee +e “ 
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START A BUSINESS 
CW eee 


Like John Lehman, Who Says 


“The complete Fyr-Fyter extin- 
guisher line gives me a steady 
income ond real independence.” 


Yes, capable men like John Lehman 
will find an outstanding opportunity 
with Fyr-Fyter. You can be your own 
boss . . . operate in your own town and 
vicinity . . . build a permanent, steady 
income. No capital needed. We carry 
accounts, make deliveries, pay profits 
weekly. Thousands of prospects due 
to the vast need for fire protection. 


Write for FREE BOOK 


Get details on Fyr-Fyter's famous 
soles kit facts on the complete, 
Underwriters’ approved Fyr-Fyter 
line how you corn while you 
learn. Write teday! Ne obligation 


FYR-FYTER CO, Dept. 92-44, Dayton, Ohio 





CRAFTSMEN—HOBBYISTS—MODEL MAKERS | 
PRECISION SCREW DRIVER <—— $4.39 | 


AND 5 HARDENED 
STEEL BLADES 


Aluminum Swivel 
knurled Steel 


Postpaid 





“ 
five assorted biac poe 
» size 100 om 
70. .055 and 0 
are mounted “for t 


ar plantic ar Nes ® ga 


quick selection inj 
Alt it m ba 
ve = 3 BOTH FOR 
bie tool fe ’ 


with a 

SLIDE ACTION 1 POCKET KNIFE 
With 3 keen edged quick change blades. Beauti 
ful stainless steel shell, Spring brass blade 
lock with three locking positions, Hooks to 
mur watch or key chair 

THE TOOL CHEST 

P. 0. Box 3327, Bareum Station, Bridgeport, Conn. 











tone 

SINGLES, Chev., V-8, 4 geen 
Steels $5.50, Alu minum $7.00 

Olds. a Se Buicks. o. , Steels $7. 50, 

ye ow MERCURY 


. MUFFLERS 
STEELS and ALUMINUMS 
with a motorboat 














AIR COMPRESSOR 
PISTON TYPE 


134. head in valves, bronze bear 
* Beit drive 


Size 2 * 
ings. splash lubrication 
Intake muffler and cleaner, Capacity 2.8 
at 100 ibs. continuous pressure or 

Inte rmittent with tg HP motor 

w ty HP at lower 


Weight 14 Ibe Operating instruc 


ons furnished 


immediate delivery. 518: 504 < 


Price only 


“eq oe 
REDUCING 
VALVE & 
GAUGE 


OU resistant pres 
sure 0-to-200 Ib. 
Reduc e A Ps essur 

o ao 75 + 3 out: 


ee ia $75 
F.0.B. Chicago, Immediate delivery. 
SOLD ON MONEY BACK GUAR- 
ANTEE. Send check or money order. 
Free Folders. 


C & M EQUIPMENT COMPANY 


$8.95 


AUTOMATIC 
PRESSURE SWITCH 
WITH UNLOADER 
125-150 Ib. pressure 
Uses ‘4 to 5 H.P. unit 


Only $8.95 


1831 by py St., Dept. 8-8 
icago 16, tt. 











EASY 


= BELT SANDER .£43%, 


Save time and effo . use American Port- 
able Sanderplane! Handies more work and is 
oe times faster than a hand plane— well 
ed, pow , efficient. Write for details. 


aes Soe 


RFACING MAC mine COMPANY 
St sledo 3. O 





ELECTRIC DRILLS 
with Jacobs Chuck $1850 50 fob. 


Popular brands: Black & Decker. . Me. 
Ther, others. Used—guaranteed electrically — me- 
chanically when shipped. 


MIDWEST BUY-ANYTHING CO. 


1520 Lecust, Kansas City, Me. 








teach eh ponrons to be an artist with the he 
directors. Special Gey quic 


magazines, cavertioaments, etc. 
10 COMPLETE LESSONS including artists’ sketches and ex- 
ample drawings on real art board —figure drawings from live 
modets, art poses, anatomy, Sarteens, caricatures and many 
. Over 200 illustration 
Extra! For prompt action. . S.comptsre, ART BOOKS on att 


ety Ss of art. & NEY BACK GUARAN 
TEE! SEND Two DOLL 
P.O. Box 2344 Dem PF 


caok Or money order and mail to 
HOLLYWOOD ARTISTS * Les Angeles 54, Calif. 








© 7 H.P. Motorcyele- “417 Sagas 
® Faster pick-up than 

© Automatic clutch 

© Smooth, simplified control 





Powell SETS THE PACE 


4 ome steel frame 


Write for FREE FOLDER and address of nearest dealer 


a Powell MANUFACTURING COMPANY | comeroi.” tau. 


DEALER INQUIRIES 
INVITED 


handlebars. and sport muffler 
—ltooks like a custom job 

© Costs no more than ordinary 
seooters 


ues hy, speed of 45 
© Chreme-plated fenders, 
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Pastis Coasts EMBED REAL FLOWERS deggie 
os in MEW Magic PLASTIC ei ot 


Moke fine gifts, novelties, things to sel! 
Embed rea! ffowers, butterflies, medals, 
photos. Make book-ends, jewelry, figu- | 
rines, and hundreds of other useful and | 
decorative objects that are distinctive 
and different. Castolite is eqns goer 
may be dyed for brilliant color effects ; Allowanc 
Can be sawed, carved, turned, drilled *3 We ship 4 Am A 
Pours cold, sets at low -_ your motor prepaid, must be suit- 

temperature. No train- = as ajiding Send in no 
ing, no tools required : ar _ > o aale showing tithe 
Order big 20-PROJECT  & = whee we sesetve your seins 

CASTOLITE KIT today Charge FOR set” eam 

Contains everything to get started at once 

Pay postman $3.30 plus postage, C.O.D. fee sure, owe, anens [SESE YE HESS SERS 

THE CASTOLITE COMPANY, Dept. 1-4, Box 391, Woodstock, II! 34-47 8cyl.$199.00 $160.00 EO TERRA. Outrt. Exch. 
CHEVROLET out. excn. | 25-*76cy!. 175.00 135.00 

$$$ $$ —_—_—_— 29-47 6 cyl. 117. 50 87.50} MERCURY Outrt. Exch. 
——— ————— | 39-47 V8 .. 149.00 99.00 


CHRYSLER owtrt. Exch. | OLDSMOBILE outrt. Exch 
PRIVATE TELEPHONE | | |22)3 22 i358 #2333] B57 yr iis eke 
35-47 8 cyl. 199.00 160.00 35-47 Be cyl. 199. oo 1 see. 00 
Your own private phone; no fuss or bother. Just push buzzer to DE soTo Exch. PLYMOUTH Outrt. 
call, No Tubes No Hum-— No Squeals—No Electric Connections 34-47 6 cyl. 162. 2.50 130.00 | 33-47 6 cyl. 139.00 | 109.00 
Can be used for long distances. Consists of 2 French type hand- oe ee 
a 10 cent penlight battery which fits —- 3'" bore PONTIAC Outrt. Exch. 


sets as shown a 1 by DODG: 
into bedy of handset. 100 ft. of double 795 © wire, every- 33-47 6 cyt. 144.00 109.00 / 37.47 6 cyl. 175.00 135.00 
%” bore oO 60 


— > work instruc: J — , 3% ‘ . 36.00 35-47 8 cyl. 199.00 160.00 
‘stiee a7. & cyl. 162.50 130.00! er UDEBAKER outrt. Exch. 
~ 35-47 6 cyl. 175.00 135.00 





























FOR Exch, 
28- os 4 cyl. 119.00 87.00 | 35-47 8 cyl. 199.00 160.00 





me 





TALLEN CO., Inc. | 60 HP. JEEP Engines 


562 Atlantic Avenue 
BROOKLYN 17, N.Y. Reconditioned, Tested and 
Tel. TRiangle 5-8241 Guaranteed in perfect running 
order and ready to run, Every) 
part is checked to be perfect 
and carries a 90 Day Guaran~ 
ALUMINUM 16-GAL. FUEL TANKS we ham = heat 
| COMPLETE with .. . Genera- 
wer ts Surplus : = tor. Starter, Distributor, Coil 
2 : pas Fan and Fan Belt, Water Pump 
$450 : cs Fuel Pump, Intake and Ex- 
Pius Postage : haust Manifolds, Carburetor, 
Terrific bay—has hundreds of ss Oil Filter, Spark Plugs, Fly- 
uses store water, gas, oll, ete “ x : 
Built for extra fuel in aero wheel. Clutch and Pressur 
plane s t ope h Plate, and Wirin 
eel ¢ Ly a water. te Lappe a with throated atz vent, 2 bottom outlets ss Outright, “ 317 
complete with fittings G 2” diameter. Charge $G58R-003, Each 


1? W. Win BE, GOOPER- ‘Symacuse: Y Shone 3-0151 | (JEEP FRONT FLOOR MATS faP's;, Gare" a, $39 


a; GAN Tams monoxvem ony | |NeWIXD Hercules 6-cyl. Engine oo 


— LESS GASOLINE Removed from new vehicles 
SMOOTHER Engine is guaranteed same as 
MOTOR new. Complete with 6 volt Ig- 


nition Carburetor Wiring, 























HAIR LINE” ADJUSTMENT: EASIER ge a oe 
STARTING stroke 320 cu. in. displace- 
Perec Foe hi Mit} PERFECT IDLING nent. 06 BY. of ne ee 
ru Complete with Bullt-t 
“out ae css, Seat 
TO RUN 





53% East Adams Street 
PHOENMIX, cng ata! 


ORDER NOW! $1.50 Postraio 

















; 65 KW. 225 Volt D.C. GAS ELECTRIC 
TAL ceeRATING UNIT 


Sy it AW RECONDITIONED! 
“‘DU-ALL’ Equipped with 6 cyl RXILT 


Pt ULES Gas Engine— 
” a 4%” bore, 54%” stroke, Com- 
and PEPPY PAL TRACTORS plete with "c ‘arburetor 
idi pastatens equipment : 
These rugged walking or riding tractors are Von aSKW General Electria 
ideal for farm, truck garden, orchard, poultry Gineee te eee Onn 
farm. Operate on a few cents an hour. A develops 290 amp., D.C. 
child can handle them. current at 1800 R.P.M, 
DO DOZENS OF J0BS Both riding and walking Complete as shown, 
tractors quickly and easily plow. cultivate, harrow, PSG6OR-191- $695" cece 
Each Charge 


disk, ees spray, haul, grind, saw wood, ete 
LOW FACTORY PRICES ivy 
SEND 25% CASH WITH ORDER, BALANCE C.O.D. 


Hc WH ITNEY&Co. 


1919 Archer Ave. Chicago 16, Ill. 














| 
| 
— py veer 8 guarantee 
OING TRACTORS 4 nee! from 6 to 12% 
H.P., 68in. wheelbase, 36 to 62 in. wide, ue — 
clearance. ry} or electric starter. king 
Tractors 1% t i 
FREE Tecteeted folders giving complete details | 
and price lists—write today! 
5708 FRONT ST.. Ganesouns,* KANS. 
= 66S8PS NORTH 4TH ST., COLUM BUS, 0. 
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U. S. GOVERNMENT SURPLUS 


It’s Kester for 2 WAY *69 95 
Real Soldering Efficiency INTERCOMS VS 


BRAND NEW— F.0.8. LosAngetes 
GUARANTEED or Chicago, 111. 


All new precision-bullt systems Powerful 
high quality units made 
Cost U. S. Government § 340 00 
plifier connects with up to five 
(only one sub-station included.) Includes complete 
for rapid installation and 100 feet of high grade ele« 
t pickup more than 25 feet from either 
either 110 volt AC or DC current 
Re pincemnent parts procurable from any radio de 
oe some ote stations for just $8.95 each. Extra 100 fe 
cable for $6.50 per roll, FULLY WARRANTED Sold. on 
skveN DAY MONEY BACK GUARANTEE. An unusual bargain 
\ ‘iy ts limited 


ORDER TO-DAY = Snoney'oraer:” 
TRANSEA CORPORATION 


| 5363 West Pico Blvd. * lee “aneeles 35, California 


Build Your Own Trailer with 
NATIONAL’S Simplified Plans 


Beat the housing shortage with a full- 
size house on wheels or add new pleasure 
to your vacations and weck-ends with 
a sleek sport trailer. Scep-by-step in. 
Z phe eh , =e. structions and complete bill of materials 
Solders — : fe with every plan. Thre different models. 
manoma, WOOT 2% A 27-f luxury liner 





Kester Cored 


Acid and Rosin Core—are | XY ome, leary, sleeping #pet $1.00 


des in 


the choice of all home and ipa aah ao, MATIONAL MODEL 20: A 20. cabin 
hobby craft workers for ey een a ut we $1.00 
clean, fast, and efficient ; eaanat CAPR: The spor rer you've 

: wane for bunts slung, Vaanons 
soldering. KESTER eum an ean ph 
KESTER SOLDER COMPANY z ae i. 
ee eee tig, pers corclen ie 

Factories Also At 

Nework, pty sos Sentient, Canada N AT 0 N A L T R Al L E R rah R ES 





LAWN ORNAMENT-NOVELTY PATTERNS SPECIAL. 4 i) 


28 Lawn Ornament Patterns, 25c, Other patterns: 15-20" high; orrer 
Duteh Girl, Duteh Boy, Pirate, Bull Terrier, Mexican Girl, famous, 
Mexican Boy, Dwarf, Penguin, Flower Girl, 1c each, 25 Nov- << patented 
elty Patterns, 30c. All 62 Full Size Patterns, $1.00 Postpaid. . 
Strother Pattern Service, Dept. 7-AH, Box 383, Bellington, W.Va. , ) awl complete with 
2 different style needies, 
reel Jt = waxed thread, 
skein waxed thread | 
and direction” "jolder for A $1.50 
.postpa' Many uses — sewing, re- 
pairing ‘eather goods, canvas, belting, 
old or new harness, saddles, gun cases, golf 
bags. Satisfaction guaranteed or money back. 
Send cash, check, or money order, no stamps, co 
Yates Mfg. Co., 611-K Main St., Lak 


Just the thing for Home and Shop Se 


Bench work, Animated and Revolving 
Displays, Revolving Antennae, Light - . 
Production work. Sturdy, compact, A GENUINE 


see dimensions), efficient. Case of 
aluminum, gears of specially selected is 
nickel bronze; worm of hardened steel 00 a er Pipe 
Roller bearings throughout Pats ca which gives The Cootest—Cleanest— Sweetest Smoke. 
pacity, 25 to 150 inch Ibs valiadie in ™) The automatic filtering of the smoke thru water removes 
4 different assemblies (see below) and tars and bitter taste ensuring the sweetest coolest smoke 
in any one of these standard ratios: $ 75 , vou ever enjoyed. This beautiful pipe stands 1 foot high. Has 

large ios genuine briar bow! with four foot fiexible smoking 














4.1 25-1 64-1 tube. No pipe collection complete without on 

8-1 30-1 West of Rockies gift. DON'T WAIT! Get one while supply lasts 

10- 40-1 $27.50 Add 20 for postage & handling. Send Money Order or check to- 
1 ~ ey SALES SERVICE 

16-1 ewood Sta Brooklyn 27, N. Y. 


20-1 60-1 





When ordering be sure to specify as 
sembly and ratio required. Shipping 
weight in carton 8' Ibs. Prompt de 
ivery. Full Money Back Guarantee 











Car owners who are wasting money and not getting 

ooo eiionae due to over-rich mixtures 

IP be ‘pleased learn how to save cin 

VA MATING over-rich mixtures. 1U- 

° | Manic fits all cars, trucks and tractors. It is 

automatic and operates on the supercharge 
principle. Easily installed in a few 


SALESMEN WANTED! Big Profits! 

THE s OHIO GEAR oF Send name, address on penny postcard for free 
1 179th ST + CLEVELAND 10, OHIO particulars and how to get yours for introducing. 
}-MATIC CO., 7617-1379 W. State St., WAUWATOSA, WIS. 





SSa'y 
*g° 
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Ball-Bearing SPEED WHEELS 


Juvenile wheels, solid tire—No ite Gearing 
7” wheels 
6” wheels ; otha 
4” wheells..... 30c 
Semi- -pneumatic tired wheels 
12 x 1.75” ; $3.: 
10 x 1.75" 
10 x 1.25” 
8x2 
Industrial wheels for heavy loads 
1-Pneumatic 
400 x 8, 2 ply tire and tube $12.50 
10 x 2.75 Hollow Core 
2.75” Single Tube 
wheel bolted hub $9.7 75 


$4.90 
$30 
3.30 





spot welded 
lug base @.. 


Free 4, blueprint l wheel no rs. 
Send check w pments f.o.b. Akron. 


JIM BROWN sa COMPANY 


1093 Home Ave. 














WITH PENCIL-SIZE HANDPIECE for 
“FINGER-TIP’’ CONTROL. Performs 
countless tasks quickly, easily! Use 
FOREDOMS on wood, metal, glass, plas- 
tics, etc. Provides easy accessibility, un- 
obstructed view. Grinds, polishes, drills 
mills, engraves, sharpens, slots, sands, 

carves, etc., etc. Complete $19.95. No. 50 Accessory Set 
$1.50 additional today. FREE CATALOG. 


Order 
FOREDOM ELECTRIC CO., Dept. F-109, 27 Park ah. N.Y. 7 


NOW you can shoot indoors as © 

well as outdoors, for Crosman adjust- 

able ‘‘power without powder"’ is sofe, and 

there's no noise or powder reek. Fine 

balonce, rifled barrel, push-type safety, 

adjustable rear sight; grip fits either hand. 

Only $14.95! At your dealer's; write for literature. 


Crosman Arms Co. Inc 9 HENRIETTA STREET 


ROCHESTER 7, N. Y. 
ICELES 





S ICE! 
COLDER-CLEANER-CHEAPER 
Complete formula, instructions, 25c. 
DUFFY, Box 523-S, Covington, Ky. 








wood PlA STiIcs compositiovs 


Add new work range in your shop with this new 
Power King band saw. It's smooth, accurate, powerful, 
solid weighs 135 pounds! 14” x 14” precision 
ground table. Cuts to center of 24” circle. Saw wheels 
turn on 4 ball bearings. Blade is guided by 4 Oilize 
bearings— supported in back by 2 ball bearings. Here's 
a quality tool you'll be proud to have in your shop — 
built for years of service. Send for new free literature. 


ATLAS PRESS CO. © Kalamazoo 130, Mich. 


859 North Pitcher Street 








DRILL HOLES IN CONCRETE 
IN ONE-TENTH USUAL TIME 


Revolutionary drill bit quickly and cleanly penetrates rock 
crete, brick, tile, ete verizing action of special abrasive re 
cutters gives share precision holes--in one-tenth usual time, 
hammer <« > sede just ordinary rotary drill. Saves t 
90% in cost per b . x Used by industry the world a; 
SAVE TIME and MONF iow! Use coupon below, SATISFAC 
TION GUARANTEED « BACK. Postage prepaid 
oorenv CONCRETE hogy COMPANY, 

50 S. Arroyo Parkw asadena 2, Ca 
Pie ase rush me the 
at $9.00 ea 1” at 

Send FREE Illustrated Folder 


Name 
Address 
City 





THE BULL BUFFER 





BERTRUM D. ENGINEERING CO. 


3034 Main St. 


You polish and sand faster, easier—do beawti- 
ful, professional work—with this amazing sew 
attachment for your hand drill. And the Bul! Buffer 
more than poys for itself the very first time you mpke 
your car, floors, woodwork, furniture gleam like saw. 

The Bull Buffer fits any chuck on an electric drill for 
flexible shaft). It's easy to use—the only buffer you gon 
turn in @ complete circle while you hold your hand @ill 
stationary. Reaches all curved and flat surfaces. W's 
packed with power, built with lifetime moterials and 
guaranteed. 

The sooner you order, the sooner you'll have this tool 
of a hundred uses in your hands. It’s a real bargain 

only $9.95, complete with five-inch rubber disc, sheep- 
skin bonnet, and 2 sanding dises. (Extra bonnet, $1.25; 
extra medium and coarse sanding discs, 10c each.) If your 


dealer doesn't stock, send cash, check, 

or money order for $9.95, vostase DE 95 

prepaid. C. O. D. plus postage. * 
Dealers, Write for Information 

e Kansas City, Mo. 
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Sensational SHAPER CUTTER 


For Endless Molding Contour Designs 


Employs exclusive double notched sets 
of full 1" and 4" split blades. Blades 
automatically held in position by 
notched design and in absolute align- 
ment. No set screws to loosen; blades 
cannot fly out. Provides endless var- 
ities of standard and special contours. 
Specify type of spindle on drill press or 
shaper. Available in six standard adapter 
sizes. , Ten-day money back guarantee. 
ne liheent en ” 
Complete with 3 sets of 


Cc 
$g00 Hi-speed Too! Steel Cutters 


TOOLS FOR USE ON ALL DRILL PRESSES 


ROTARY WOOD PLANERS ROTARY SURFACE SANDERS 
ALL-METAL SHAPER FENCES ORUM SANDERS 





q . 


SPINDLE ADAPTERS AUXILIARY DRILL PRESS TABLES 
BARRON TOOL COMPANY, INC, 
27¢@ Architects Bldg.: Detroit 1, Mich. 


BARRON 
RUPTURE 


PRECISION 
WORK SHOP 


TAS 
-EASER 





Right or left 
Side $350 
Oouble...4.95 


vashable support. Back lacing ad- 
Snaps up in front. Adjustable leg strap. Soft, flat 
groin pad. No stee! or leather bands. Unexceted for com- 
fort. Also used as after operation support. For men or 
women. Mail orders give measure around the lowest part 
of the abdomen. Specify right or left side or double 
PIPER BRACE CO. 

Dept. PS-8 Kansas City 6, Mo. 


A strong, form fitting 


justabi- 


308 East 12th 


WINDMILL -RAINBOW-FLASHER 


SPINNING AUTO LIGHT 
® Spins with the wind. The most beautiful 
ight in the world. Red, White & Blue 
Everybody wants one. Easily put on Auto, 
Bicycle, Airplane or Boat. Pay mailman 
$2 plus postage or send $2 and we pay 
postage. Be first. Agents wanted 
SPIN LIGHT CO. 
373 B. Beimont Ave. Haledon, N. 3. 


DO YOU SUFFER 


A \ (toe 
\\\ RHEUMATISM? 
= ARTHRITIS? NEURITIS? 
\ 
i * SCIATICA? 
—_ : 

* Sead jor FREE BOOK 
describing the proven, specialized treatment that has beea 
amazingly successful in combatting rheumatism, arthritis 
and similar painful disorders. This illustrated book 
“RHEUMATISM™ fully explains causes and effects . . . 
tells you WHY drugs and medicines afford but temporary 
relief Delay may be dangerous. 

LEARN ABOUT SPECIALIZED TREATMENT 
Send for FREE Book today—a postcard will do. No 
obligation. W rite today 


BALL CLINIC Dept. 36, Excelsior Springs, Mo. 
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anne TO NE 
FASY-CAR VING (\ 
Beautiful in grain and color. Permanent stone. Cuts 
with pocket-knife. Rivals jade. File,sandpaper, steel 
woo! plus oil gives excellent finish! Turns easily on 
lathe. “ Endotsed / 
KITS*1.60 6 $2.60 RPY. East of Mississippi River. INSTRUCTIONS 
NOCO.D VARIOUS SIZE STONES AVANLABLE. Send for prices 
FAR EASTERN SCULPSTONE CO.. 158 E. 28th Street, Hew York 15, 4.7 


YOUR OWN POWER TOOLS 
B U L D eeanincg ARBORS $6.95 


Rugged aluminum alloy housing 
heavy duty double-sealed bali 
bearings Precision machined 
steel Shaft t2", Se” 

Overall 


Reliable 
Guarantee 
or 3%". 
Housing Each 
24" x 4” $6.95 
214” x 9” 13” 7.95 
244" x 13 is” 8.95 
BALL BEARING PILLOW 
BLOCKS. Heavy duty beer 
ings with bullt-in oll seal 
Sizes Ss” or %4” $3.95 ea. 
Shipped immediately Post 
paid you will be pleased 


0. V. HAWTHORNE TOOL co. OTSEGO 2, MICH. 


WORLD’S LOWEST PRICED 


Vest Pocket 


ADDING MACHINE —— 


IDEAL FOR BUSINESS OR PERSONAL 
USE—GUARANTEED ACCURATE. Not - 
Operates with only a finger 
Adds subtracts multiplies 
Counts up to one 
Pays for itself over and over 
Gift—for Business. Income Tax and 
School use. MONEY BACK GUARANTEE 
and address "ay postman only $2.95 plus postage 
cash if outside U.S.) Beautiful rich-looking 
© extra cost. Money 


‘ , e Ca at n 
beck In 10 days if not delighted. AGENTS WANTED. 


Calculator Machine Co., (Mtrs.) °°E-50rce-°itttmats 


Say You Saw 
It In Popular Science 


Some Repaits] 


| EW BOOK 
MMO) Waxes 7 


eal \\) oe 


NOW you can save up to 


c 
Order now 





Total Cost 
SEND 
NO MONEY 


Send name 




















— $0% on household repairs 
- $ 49 if you follow simple in- 
Only | structions in the big new 
* illustrated book, Tinker- 
ing With Tools! Here you'll find everything you need 
to know about woodworking, shingling, plastering, 
interior and exterior painting, plumbing, wiring and 
masonry! In a jiffy you can learn how to repair 
faucets, valves and traps, electrical appliances, how 
to refinish floors and furniture, lay sidewalks, panel 
walls, renew sash cords, stipple walls—hundreds of 
home repairs so easy to make! 
Never before have so many money-saving helps—plus 
hundreds of pictures—been packed into one big 260- 
page cloth-bound DeLuxe volume to sell for ONLY 
$1.49! A book this big should cost $3.50 or more! 


SEND NO MONEY—ORDER TODAY 


Mail your order now, and pay postman on delivery 
ONLY $1.49 plus shipping cost. If after 7 days’ FREE 
TRIAL you aren't completely satisfied, return book 
and we'll gladly refund every cent. Write to: 
POPULAR SCIENCE, Dept. 88 
353 Fourth Avenue, New York 10, N. Y. 














MAKES NEW 
PROFITS 


Cuts new teeth in 

50 seconds! Any size 

4 to 16 points. Old 

teeth fall off as 

chips. Easy to op- 

erate. A perfect job 
* 


IMMEDIATE “ 
DELIVERY 
7 

Set saw teeth—400 
per minute with new 
Automatic SAW SET 
Perfect hammer and 
anvil action sets teeth 


VALUABLE BOOK 
uniformly. No tooth 


er Pie 26e 
BURR MFG. COMPANY tor Angele 34 colt 

















Coast Prices for Saw 

Shop Services. 
All high-quality rubber. 
es for heavy duty. 
25 feet Underwriters’ approved 
rubber cord. 
Sturdy rust-resisting cadmium 
plated metal reflector guard will 
take bulb up to 100 watts. 
Use with A.C. or D.C. current. 
Note switch and extra 
connection socket. $ .00 
Fully guvoranteed. 
Complete for only 


SURPLUS SELLERS corp. 
DEPT. A 


624 Madison Avenue, m te York 22, N. Y. 








SPECIALS FOR “ucust 
Thousands of Parts T Rl CK Ss 





For Military 
We have for immediate delivery genuine 
parts for all makes and models, 4x2 - 
4x4 - 6x4 and 6x6. All models from ‘4 ton 
to 20 tons. All makes: Autocar 
Biederman. Brockway. Chevrolet. 
Diamond T, Dodge. Federal 
Ford, GMC. International. Mack. 
Oshkosh > 
White. Willys. and Jeeps 
have parts lists available on 
most models. Write stating 
model of G. I. Truck. 


Heavy duty trailer axle suitable 
for many types of trailer con- 
struction. Also excellent for 
building of heavy farm trailers 
and wagons. It is a 15.000 lb 
capacity square type straight 
trailer axle complete with Timken roller bearings. hubs, and 
6 hole 750 x 20 Budd Wheels. Without brakes. Axle is 2'2 
inches square and 70 inches between wheel mounting flanges. 
Std. width. AN EXCELLENT BUY. 
With Single Wheels. $49.50 With Dual Wheels. $59.50 


WINCH KIT FOR INTERNATIONAL TRACTORS 


MODELS TD-9 AND TD-14 
A 25,000 Ib. Winch with 3 speed poner, Ghees shafts, 
joints and attaching parts for front mounting. 00 
Shipping weight 17,000 Ibs. Only $250: 


FACTORY REBUILT DODGE & PLYMOUTH 
JEEP ENGINES BLOCK ASSEMBLIES 








With all electri- $195°°° 


cal equipment. 
Assembly _ $125-°° 





‘35 to ‘41 short Block As- 
omnes Factory Rebuilt. 
est Buy in 15-°° 





Short ar 
HYDRAULIC JACKS 


country 
5 ton, slightly 95 
used 56 





1901 TROOS 





FOB, Kansas City. 25% a | required CO COD Orders 


UNITED AUTO PARTS 


at | 


no ‘city, 

















FROM PRE-CUT AND PRE-ASSEMBLED PARTS 
Save 50% — Build from our 
complete, easy-to-assemble 
Plywood Kits. 16 Models 
to choose from, al! parts 
pre-cut, frames pre-as- 
sembled. Finest de- 
signs (8 to 18 f.)— 
Exclusive features 
8 tt. — Outstanding per- 
pinehy = 4 formance. $34.50 


Send 25c (coin) for illustrated literature 


MARINE MART, BUFFALO 7-A, NEW YORK 








U-BUILD-IT 


TRAILER COMPANY 


supplies all ports to size 
for quick, easy assembly 
of complete metal troiler 
body — Roof Caps, Roof 
Bows, Doors, Complefe 
Chassis, Roof Corners, Roof 
Ends. Build this modem 


streamlined design economically yourself. 


OUP CCPC SCI) 


ud for complete wotine plans showing detailed 
struction, location of parts for 12 ft.. 
ft., 20 ft., 21 ft 2 . ’ snes 
Te cemmneatintaneiamanl 


PPP eee Pee | 


16 $ 


and 28 ft. lengths, Only 








Is your pipe sour and wet? 


1 can overcome these difficulties if you know 


}ARE YOU .. 
A WET om Send oe fos ee cee 

. MOOR COMPANY. 

SMOKER ? ? 1155 a. Street San Francisco, Call California 


Order 








SAVE GAS... START INSTANTLY 


Amazing 
spark 
Simple 


Get full engine power 
intensifier insures hot 
improves mileage. 
. State make of car 
Full Money Back Guarantee 


CTRONIC INDUSTRIES, 


JOHNSON MOTORS, INC. 


NATIONAL 


DISTRIBUTOR UA 


MOTORCYCLES 


*Lektron’ 
adh starts 
and easy to in- 
Free tnformation on re- 


Dept. PS, 


PAY ONLY 
$}.25 
plus C.O. 
Ohio 
— 


* spark 
saves 


Cash or C.0.D 


Cleveland 11, 
WRITE FOR 
ILLUSTRATED BOOKLET 


DEALERSHIPS integer pan for this new, low cost MUSTANG motor- 
of operation, maximum safety and breath-taking 


cycle .. . for economy 
performance, it’s MUSTANG! 


Write: JOHNSON MOTORS, INC., 267-B West Colorado St., Pasadena 1, 


Calif. 














PAINT SPRAYER 


WITH ELECTRIC MOTOR _ 


DOES ALL ORDINARY 
PAINT SPRAY JOBS 


Positively unheard of 
‘til now—an electric 
powered sprayer out- 
fit at such a low price. 
Nota toy! Not amake- 
shift. It’s a real, 
practical all-purpose 
sprayer outfit com- 
plete with compres- 
sor, 110 volt A.C. 
or D.C. electric 
motor, suction type, 
continuous flow 
spray gun, paint 
container, 10 ft. 
air hose, 6 ft 
electric cord and 
plug Use it for 
home shop, auto 
and ‘round the 


Uses 
Lacquers, 
Varnishes, 
Paints, Etc. 


Weighs Only 8 ibs. 
Portable. Use it Anywhere 
house jobs, and do a good job—quick. Rush order today 
Only $19.95 complete. Send check or M.O. If C.O.D. send a 
five dollar bill for deposit 


HOME SHOP PRODUCTS CO. 
4821 Sheridan Road 


Chicago 40 


DONT MISS 
THIS CHANCE 


Pumps liquid up to 3G.P.M 
Pressure up to 200 Ibs. per 
in. Dia. 2” threaded 
keyed shaft, NEW & 
Only $3.50 
aireraft type keeps oll clean 
n For AUTOS, TRUCKS and 
minutes STOP 


$4.95 


4000, 


NEW CUNO OL ano 
without cartridge re ent 
TRACTORS ’ 1 ] home in a few 
changing motor Instructions incl 
Fa 
ELECTRIC MOTOR r? “. P. v. Dw R.P.M 
For INTERMITTENT or CONTINUOUS Duty 
v ARIABL E SPEED MOTOR. Can be adaptec 
ine by rearr ss it 4 arm ature brush 
=s Ay we w, Instructions incl. £750. Ea 
Send check or money order. No ¢.0.0." &. Prices F.0.8. K.C. 


GENERAL SALVAGE COMPANY 


Dept. 2, 2920 E. 27th St. 





’* high 8° wide for 3” post. Equipped 
with lamp, chimney, and fom me type bulb. 
Finished im Flat Black 
LAKE STATE STEEL PRODUCTS 
OTSEGO 1. MICHIGAN 


Preperd ic US when reminance sc 
Compances order —otherwive (OD 





Ideal for building stock and boat 
trailers, spray feed, fence 
or general utility trailer 

ting under elevators 





carriers 


tread, 16° de 
steel 1%” 


bearings. 59 
wheels solid 


Tires a Tunes square axle NEW-—-we manufacture 

thesee—-NOT SURPLUS ITEM! Stub 

assemblies also available Order from ad. 
DEALERS! Write for Discounts 

STANDARD EQUIPMENT CO., Dept. 14, Cedor Rapids, lowe 


Timken 


untable 
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Kansas City, Mo. 


A DYNAMIC 


Industria Transformer 


charged WELDER 


f \ i fobs will 
a few repair 

and profitable machine ny 

doing repair werk for for others. Write today 
bY vMABGC 10 DAY FREE 


p. Mabe mene 


penammachas .satsteians 15 E. 23rd St., AM, Chicago 16, tll. 





Flash Signal Lamp 


Made for the Signal Corps to trans- 
mit messages in Morse code day or night in \ 
red or white flashes of light. Operates on 5 

dry cell batteries By operating trigger ot 
trigger box assembly. can signal from shou 

der. 15 ft. cord with hand key attached, made 
for remote eons >t = by mounting Si 


flashes can 
night flashes 


Daytime 
to 2000 yards 
2i2 to 5 miles. The 
hand key gunstock 

technical manual are 

2 ibe amp can t 


duck bag. Shipping 


300 yards. Just the thing 








and many other objects approx. 
for hunting. camping. fishing. scouting 
_—_— 
Made by Gould Storage Battery Corp. 6 volt 
15 amp hour. Excellent for motors, motor- 
eycles, amateurs, experimenters, radio serv 5 
leemen, &c. Shipped dry, with complete 
instructions for charging. 4%" wide 4% 
deep 6% high. Shipping weight 12 Ibe 
While they last 
MICHAEL ‘STAHL, INC ork 7, NY. Det 
o New York 7, N. Y., ste spe 
VARIABLE EVEPIECE 20X-40X-60X 
NEW! Three telescopes in one, 3 diff ift 
20 power for wl ultra-bright images with 40 = 60 
power for extra long range. Guaranteed to 
bring distant objects, people, sports 
events, ships, moon, stars. 
etc., 60 times 
as close Most powerful for 
mywhere near the money 
5 sections. Closes to 1 ft. long. Con 
tains 4 ground and polished lenses Also used as a 
powerful compouna microscope Directions included Mass produc 


tion enables us to offer this high-powered instrument at the amazing 
ice of only $2.95 We pay the postage Get yours immediately 


BROWNSCOPE CoO. Dept, ap 24 West 45 St. 


New York 


The SPEED SAW FILER 


Saves You Time, Money 


Now you can do expert saw fling at 
home. Lifetome tool makes precision 
Gling easy for even the most inexpers 
enced. Two simple adjustments make 
it ft any type hand saw. Keep your 
Saws extra sharp and true-cutting with 
& Speed Saw Filer. Complete with bie, 
ready to use. Money back guarantee 


Cash with order, prepaid (COD. 


postage extra.) 
THE SPEED CORP. 








wiz MORE POWER W GENUINE US. GOVT. 
With a 4 Cycle Air-Cooled ree byw 5 U R PLU 
CLI NTON —- savings on quality supplies for summer camps and 
Two Power Ranges sportsmen, farmers, householders, motorists, Order 


specials below. Write for bulletine on photographie or radi 
1% to 2 H.P. 2% to 3 H.P. equipment, or write us your wants. Kes ’ 


: INTON 
8 eae con MORK PANTS | TCK-52 Marvel Schebler Carburetor 
oo ;;Dowerwhen needed. Use Quality 8.2 Chine, pest 1i/rer “throttle ope open. 

ctors, generators, rade e a . 
small boats, bicycles, mowers, and Sardiess of price. « $4 = oe" iD) 10 MP 
innumerable other uses. At all times | WORK SHIRTS fiop Re. 
CLINTON Engines (sold world- game T $9.08 1 eee: 


Bronze body, 
hame- 


wide service everywhere) give peak Quality. .....06. brass float ¢ 

dwancng BOTH FOR . . $6.49) fs. sc: 
Ideal for camp, farm or | }"1}/ig” were ees 
factory. All new. All sizes 
LINTON MACHINE CO. available. 


CLINTON, MICHIGAN 














DOUGLASS Steel-Pack MUFFLERS | c(c-teMemim | S88 


| Ss, $9.99 
For All Makes | A REDUCTION | ————— 
Fir - 
ong’ with 
, Models GEAR BOX TINGUISHERS machete. 
and Just ones SP = oat ie 4 $1 e. 
Engineered i produced experienced craftsmen. dential mate’ y me, | =a 
emeeed a. eeretalt aluminum). Straight- U. S. Signal Corps. 100] ™ every —e adjustable. ~~ 
thru design. Solid tube with steel packing. uses in every wonnee. comp < 
Get increased speed, more power and improved econom | 5 take -off 
Your friends will envy that ‘‘throbbing deep tone’’ which 
“Sapte oan tor sy ingtalietion. Set of matched tone | on et of one five 
nj © ready for en -- 
duals for Ford and Mercury, Singles from $4.95. pan mn ye a, Seotatie cane anteed. iat. 
Se price a tiodel Sem Reigt “$1. = Order oe. closed in waterproof "$4.49 
Spec ear and tm ie nm Check, mone . 
order or €.0.D. Satisfactic housing. Two waterproof 


RACING EQUIPMENT CO. Dept. PS-8 | | 2% =" Inguies | Samy pur TENTS $9.99 


1916 W. Valley Alhambra, Calif. 1114" x 14" = 9. Used, but perfect 
— diode postage. “Seder aow | ABFLLGSene CO., Dept. 14 

















KAYAKS by i coe money. 4633 York Rd., Baltimore 12,Md. 
ed 


INBOARDS 
OUTBOARDS 





Home 
bly. Gomubete with Illustrated tnstves- ROWBOATS 
tions. No Experience Necessary RUNABOUTS 
SEND 25¢ Postage (Coin) Today for 3 DINGHIES 
Money Saving Iilus. Catalogs Showing y23 CRUISER 
all ‘48 Models & Construction Detail 
KAYAK BOAT CO. 
703R - WHITTIER ST., N.Y. 59,N.Y. 











GS Now... you can quickly and easily | | & = Finger-Tip Gas Control 
ra Modernize Tables, Sink Tops, etc. with , 
ays POLATEX PLASTIC TOP DRIVE RELAXED! . . . install HANDE-FEED on your car and. 
ea MINIMIZE DRIVING FATIGUE! Installed in about 15 minutes) 
This decorative plastic laminate comes in on most cars. Conyects directly to carburetor, RELIEVES AND® 

hard, tough sheets 1/16 in. thick. The RELAXES THE FOOT. Minimizes back-roll on up-iill startay 

same durable surface you've seen on bet- Simply lift lever to increase engine speed, when releaved enging? 

ter restaurant and kitchen tables and cab- idles. Pivots for use with right or left hand. Does not interferam 


s ere s s ° - 

| a7 enden . Ideal yay ant, usage nite hen with gear shift or steering, Chrome finish, Complete instruce 
or ee Ra Many other uses. Easily in tions with every unit, $5.95 postpaid, Send check or money ordery 
stalled. Gives a smooth, sparkling surface or sent C.O.D. plus postage. Dealer inquiries invited, 

it resistant to stains, abrasion, alcohol 

Be autiful red, tan or Oxtes Shipped prepaid (west of 

¢ ne . $75 Rockies add SOc per sheet.) 

eas 


peers San hemes TRANS-CONTINENTAL IND., Dept. PS-4, 818 Olive, St. Louis 1, Mo. 
a < a" Five or more sheets $7.25 ea. ~ I D E G L U » 


Send check or money order. 


Distributors wanted anion TS, Spr ad, Ohio / ake best for atl 


Nee “ = pps WOOD WORK 














application included 

















COMPASS 


SCALE NO MIXING 
T-SQUARE | 
PROTRACTOR NO HEATING 


Mechanics, tool makers, die r+ ] ¢€ D jo ig y 
makers draftsmen students will N HILLE 1 T 
this amazing new instrument; in 
anyone who wishes to make detailed 
‘ sketches on the job. away — drawing boards, 
sk work, Makes exact lines, circles. ¢ 
measurements, Transparent plastic 50¢ Postpaid 
cket. Order today. Money back if “1m 
Also quantity prices 


m ing postage and wrapping) to 
WILLIS-ANDERSON, Inc., 16181 Hamilton, Detroit 3, Mich. THE FRANKLIN GLUE CO., COLUMBUS. 15, 0. 
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The new 1948 Royals are outstanding. They 
give you more in coach comfort, convenience, 
roadability and lasting satisfaction. For a 
home or traveling Royal brings you a new 
high in trailer coach living. Exquisite in de- 
sign and finish and incorporating the latest 
and finest equipment. No other coach excells 
a Royal in anal and value 


Sold by dealers throughout the U.S.A. 
ROYAL COACH CO., INC. 


Dept. PS 
g Hastings, samen at 





NEW, SELF-CONTAINED 


SPRAY GUN 


NO MOTOR NOHOSE NO PUMP 
Compact, portable--take anywhere. Uses no 
electricity. Power comes from inexpensive 
CO2 cartridge, which sprays about 16 oz. Use 
gun for paints, insecticides, oils, etc. For 
home, garden, workshop, farm. Shipped post - 
paid for $18.50, or, send $2.00 and we'll ship 
C.O.D.tor balance. Complete with cartridges 
ready for use 
QUINM MANUFACTURING CO. 

Dept. P 17, Beloit, Wis. 


air BENJAMIN 


dekh PIONEERS - 
SEND FOR FREE FOLDER OF LATEST MODELS TODAY 


If you want @ REAL GUN for PRACTICA inside of 
outdoors get a SAFE - CLEAN - ccONOMICAL- & NJAMI 
with Adjustable Power and Amazin focurecy. i¥ ees 
RESULTS use BENJAMIN H-C PELL EAT ONCE 
BENJAMIN AIR RIFLE CO., 811 MARION ST., ST. LOUIS 4, MO. 


$18.50 
Prepaid 


AIR 


Say You Saw 
It In Popular Science 








oN The HOME 
ORE CHEMIST 
oP, 


A new book which shows how to 
set up and operate an inexpensive 
home laboratory with odds and 
ends of material available in every home. Many 
thrilling, practical, useful experiments and tests, 
entertaining, instructive, valuable, pointing the way 
to research and new discoveries. Many diagrams and 
illustrations. Full cloth bound $1.49 


POPULAR SCIENCE MONTHLY, Dept. 88 
353 Fourth Ave. New York, N. Y. 











DEPENDABLE CRAFT SUPPLIES 


LEATHER CRAFT @ PLASTICS @ POTTERY CRAFT 
BLOCK PRINTING @ BELT CRAFT 
TEXTILE COLORS @ POWER TOOLS @ WOOD BURNING 
INSTRUCTION BOOKS 
Write For Catalog 


OWINNELL CRAFT SHOP @ Dept. PS 88 @ Elm Grove, Wheeling, W.Vo. 








Say You Saw 
It In Popular Science 





For target or 
small game 
shooting. 
You'll like its pistol grip . . . 
balance. Stre 


{ 
For Men From 18 to 80 


its fine 

aluminum crotch 

powerful, live-rubber ‘SpeedSlings’. Tar 

get and steel balls are included. At your 

dealer or mailed postpaid. The R. W. 
Commun 


Co, 304 ty Bank Bidg.. Pontiac 14, Mich. 





QUIT TOBACCOM 


Remove all tobacco hankering safe and permanently and 
join the thousands who have obtained satisfactory free- 
dom from tobacco with TOBACCO BANISHER. Send 
for free booklet describing the ill eFects of tobacco and 
of a SAFE GUARANTEED treatment. A perfect proven 
success for 32 years 
GUSTAF H. GUSTAFSON CO 

2325 E. Vickery Blvd. Dept. sp Fort Worth, Tex 





= POCKET ™*« RADIO! 


SMALL AS A PACKAGE OF CIGARETTES J..9""..4.0.00040"": 
ase. NO TUBES—BATTERIES OR ELECTRIC “PLUG-INS” NE 
aoe ONE YEAR SERVICE GUARANTEE ae Wane Sey eee Sane 
on local stations if used as di ted. Listen 
GUARANTEED To worRK at home, in cabi in bed, on tavern, hotels, 
offices—most anywhere. L. S. of Texas says 
(bill, money order, check) and pay postman 
SEND ONLY ] 00 $2.99 plus C.O.D. fees on arrival or send ONLY 
bd $3.99 for postpaid delivery. Com Ready 
te play! Marvetous gift for children or grownups; Bargain priced! 
now! (Foreign $5.00 U. 8S. Cash) 


MIDWAY SALES COMPANY, INC., Dept PPS-8, Kearney, Nebr. 


power crystal diode 


ms, 
“It's Wonderful 


plete— 
your Pakette Radio 
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TURRET TOOL BLOCK 


Square turret indexes within .0005". 
Rocker adjustments provided for tools. 
Mounts on cross slide. Fits current mod- 
el South Bend Lathes, adaptable to 
others. Write for dimension sheet. 


Size | te Takes | 





lathe | Sq 
> 
10° 





* Double Tool Cross Slide Model 
+5 ® Compound Rest Cross Siide Model 

















SOUTH BEND LATHE WORKS $sce Sens oo tos: 


[-<<,,jy NEW BARGAIN CATALOG 


) IT’S FREE. Now ready for mailing. 
" Thousands of Govt. and Civilian 
Surplus items. For the home, indus- 
try and farm. Machinery, Motors, 
Hdw., Elec. Supplies, etc. Write to 


MIDWEST SURPLUS SALES go 
2531 Indiana Kansas bavetts 1, 





2551 INDIANA AvE 
KANSAS CITY 1 MO 


FOR JOINTING 
| GUMMING * SHARPENING 
ALL TYPES OF CIRCULAR SAWS 

WRITE FOR CIRCULAR 
= REYNOLDS MACHINERY Ce. 


303 EDDY ST., PROVIDENCE 3, R. 





COMFORT SUMMER and WINTER 


COOLERS. All kinds, all sizes, from the one 
room window type to the large coolers for homes, 
offices, clubs and stores. BLOWERS, motors, cooler 
pads, cooler pumps, attic fans, fan blades and 
coils. FURNACES: Gas & Oil furnaces and burn 
ers. Coal furnaces and stokers. Gas ranges, all 
sizes. Water heaters. Refrigerators. Write for literature. Lowest prices 
PEERLESS SALES & SUPPLY ° Wholesale & Retail 
4324 Sheridan Bivd., Lincoin 6, Nebraska 








Gerstner TOOL CHESTS | 


Genuine Gerstner chests have never be 
equaied for curable construction and finer finish. 
Free catalog for tooimakers 
GERSTNER TOOL CHESTS 





plete Pians 
trical Bargains 


3323 Lelay Bidg., 








548 Columbia St. Dayton 7, Ohio 








~oost 


" golid tire 1%” sleeve bearing. . 
eel, semi-pneumatic tire 
” ball 


--10x1. ry, wheel semi pneumatic tire 
7/16" ball bearing 
..1221.75 wheel semi ‘pneumatic tire 
7/16” ball bearing 
+10 x 2.50 wheel semi-pneumatic 
ball bearing 
6x2" wheel %” ball bearing solid tires. 


BUILD YOUR OWN wens Sars aes ste: 


! Te order above wheels write number wheels wanted in space provided, 

tear out and mail this ad with check or money order and your name 
are wanted write for FREE 

M118, Kansas City, Mo. 


 : 
S38 SR S RRR 
82 8 8 8 88888 


-* @ 


te 
bay 


| and address. If other sizes 
TRULSON MFG. CO., 811 E. 31 St., Dept. 
— 





DISHES, TOYS, ETC. 
It’s clear, water- : 
proof, flexible, 

durable. 


pepe 


For Light or Heavy Work, Has 20 heats. Uses 
old auto generator gone. Rewinding unneces- 
sary. Works on 110 or 220 volts a 


35c RR Catalog of 
LEJAY MANUFACTURING 0. 
Minneapolis 8, 


Each issue is ‘chock full’’ of tips 
on how to keep lawns sparkling green 
and gives practical methods of control- 
ling crab grass, brown patch, ants, chinch 
bugs, grubs and other summer lawn 
enemies. For your lawn's sake, send 
today for a free 2-year subscription, 
no obligation of course. 


& SONS COMPANY 
216 Fourth St., Marysville, Ohio 


Also Ridgetield, N. J, ond Polo Alto, Cott. 
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SPECIAL BARGAIN How To GET THE MOST OUT 
USE YOUR ELECTRIC DRILL OR DRILL oF YouR HoME WORKSHOP 


PRESS TO POLISH, BUFF, CLEAN RUST, 
SHARPEN TOOLS AND SHAPE ALL METALS. He" s how to DOUBLE the use and enjoyment you get 
ok, 


from your Home Workshop! In this brand-new 
=< $5-00 experts reveal know-how knacks of woodworking craftsman 
ship that will enable you to build furniture, make money 
Savi home repairs and improvements, enjoy scores of 
Werth b Many 7 “Time This Bate ial Price a liddenat all hobbies! C overs use of all hand tools 
a ees and jigsaw, lathe, drill press, circular saw, jointer, sander, 
bandsaw, carving motor, grinder, planer, shaper, etc. 690 


llus stratio ns! Orde hi big, handsome workbench manual 
© * now '! Pay postman only $1.98 plus postage when book arrives 
(Or, if you want Special DeLuxe edition, Buckram bound, 
stamped in brilliant aluminum foil, pay $2.73.) Use it a 


if not fully convinced it can DOUBLI 











whole week. Then, 


the value of your Home Workshop to you, you may return 
ate t if H\\ 4 ! it for refund of every penny! Send in the Order Form now! 
Pam MAIL FREE-TRIAL COUPON NOW! 

| Popular Science Publishing Co., Dept. 88 : 

°e | 353 Fourth Avenue, New York 10, N. Y. | 

Sen me How te Get the Most Out of Your Home Work- | 


sho ill pay postman price checked plus few cents post | 
" 
. 








ge JA book arrives. If not 100% satisted, I may return 
book within 7 days for full refund 
Deluxe Edition, Buckram bound, stamped in 
aluminum, $2.73 
] Regular Edition, cloth bound, 


onsist s of 5 assorted ',” shank mounted stones 
x +» x bq emery wheel, 1-4 x 1/16 x '% cut off 
. +x 1/16 x '4 cut off wheel, 1-2 x 14 x '4 rub- 
ber bonded wheel. 1-1! x ', wire wheel. 1 wire end 
brush ', shank, 1-3 x x '4 felt bobs, 1 arbor with '4 
shank for bobs and 5 assorted high speed rotary files 
BARGAIN KIT FOR HAND GRINDERS | Name 
15 assorted ' shank mounted stones $2.50 | Add 
Address 
BARGAIN SETS OF = SPEED ROTARY Wer . 
5 assorted $2 20 assorted $7 City Zone 
, : seegnedha< f 
= oR FREE $3.75 30 sured 3c sept | ae her wf meedyens fle wee por oom and we was pay ‘| 
. 08 ) urn and retu rivileg 
FOR MAILING postage. Same return and refund privilege 
SID TOOL CO., INC. 


183 Grand S$ New York, N. Y. e 




















‘Cards, stationery, circulars, tags, labels, photo and movie 
titles, advertising, etc. Save money it for 


Good Profit ;easy rules sent. Raised Printing like Engraving too. 

The HH O M io | your sends, NOctlipmtne. RELBEV E>; 8-35, Markden: Conn: 
CHEMIST INSTANT NICKEL 
NO CURRENT OR BATTERIES USED 


Just Patented w everybody can nickel plate. 
Je ub 


A new book which shows how gh aa Soleleiie’ Gautam 
to set up and operate an inex- a blessing 'to Dectors, hobbyists, Auto. Machinery 

" > fp “w a and home owners and practical! everybody, WW 
odds and ends ee go Lyd Lye soggy aa poisonous cyanides or Quicksilver. It will heavily 

i : i é é 5 plate, instantly, Steel. Iron, Copper, Brass, ete 
home Many thrilling. practical, useful exper- It's mew. different. practical. economical —Just 

ub © ach oa nie ees ase “ otety 

iments and tests. entertaining. instructive, val- Pr) ate "fe 4 nel phos, and trie n is. feoney a — 4 
uable, pointing the way to research and new guarantee. « 
discoveries Many diagrams and illustrations. INSTANT PLATING PRODUCTS. ‘Dept. F -1,3439S0. Michigan, Chicago 


Full cloth bound $1.49. 
sa taaaeie mm. || SHINE WITHOUT POLISH’ 
inven ° e 


Replaces messy pastes, liquids. Sim- 
¥ ply glide ov whmy ay sto! 
\ ~~ you have a lustrous, 
WARD'S NEW LIQUID ‘a 11 1//, tote"aating’ shine. Ng 
a 3. Nomuss. one 

BIO-PLASTIC KITS fooae. Clean. Hand 
@ WORKS LIKE MAGIC i 
: For Men’s, Women’s and 


COMPLETE with SPECIMENS! : Children’s Shoes. Low 
priced. Lightning seller! 


For Home-Hobby Use . . SAMPLES FOR AGENTS S70 ster snt in 


It’s Fun! It’s Easy! Make send name at once nny postal will do. SEND iS NOB rey 
, OHIO 


Gifts and Novelties! a knistee'co.. yos Bar sir 


_ a Famous’ Bio-Plastic that 
cous SPAM Geitsceseatiaweor tome || IMMAKE MONEY IN REFRIGERATION 


hobby use! Nature specimens in 
you can embed photos, coins, butterflies, other treas- 114 pages of big illustrations and cle 
~ —_ - . . arly written text shows 
ured obects. 7-piece JUNIOR KIT, $3.95: 11-piece how to locate and correct troubles in al] makes of refrigeration 
SENIOR KIT, $4.55; 25-piece DELUXE KIT, $7.75. condensing units. Used by thousands of refrigera 
Send check or money order to Dept. 3. Free illus- | nol Snaacers as their instruction on service calls 
trated pamphlet available. mare we beginners and brings experienced men 
up-to-date. Black leatherette cover. 9” x 12”. Lies 
flat when opened to follow drawings 


WARD'S Natural Science Establishment, Inc Sia Shaten tak dame sath nenent tivit ealeatid 
3000 Ridge Road East, Rochester 9, N. Y. $2.50"0 BRUNNER CcO., UTICA, N. Y. 
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gazing 2 fori Offer / 
ar With usr: WIPE 
W 


AUTO ENAMEL THAT 


POWDER PUFF / 
enders/.... 


Auto Enamel and 
DURO Auto Body Solder 


AT ONE PRICE 


SEND 


man ONE QUART OF _ 


MONE 


~ WIPE 
f D 
B ws at mal 
PAINTS YOUR ENTIRE CAR Sourc 
B Anyone Can Do a Beautiful Job NOW 
LUSTR-WIPE is different than any auto enamel you evef 
tried. WORKS LIKE MAGIC! Almost ANYONE can paint 
m= his own car and get a high gloss finish that looks like a pros 
fessional s men ie . JUST WIPE IT ON with a powder puff, 
NO BRUSH, NO SPRAY, NO MASKING. NO STREAKS, 
NO LAPMARKS. Takes about an hour to get a brilliant 
“factory-finish.”” Dries dust-free in an hour. Goes over any 
enamel or lacquer. 10 POPULAR COLORS 


; BLACK petebe ' 
> NO BRUSHING GREY (Gunmetal-Dark or Air Wing-Light).... 


GREEN (Brewster Dark of Jewel-Light) 











en ¢ is BLUE (Washi k of Monticelio-Light) . 3.95 
GUARANTEED FOR 2 YEARS $ NO SPRAYING pi iON or SUN BEIGE (Toni. 3.95 Qe 
Not to crack, chip, peel or fade if simple direc- SEND NO MONEY! ORDER TODAY! 
tions are followed. LUSTR-WIPE is NOT a NO MASKING Mail penny postcard; Then pay postman for LUSTEE 
wax or polish but a marvelous Auto Enamel. WIPE plus postal charges. DURO Auto hogy 


- NO STREARS eS ee a ce pee 














ER SE ROT 
eu os DURO puastic meETAL BODY SOLDER 
i= FIXES FENDERS AND BODIES LIKE NEW 
a Qe, , RUSTED crack DURO is foolproof—EASY TO USE. Fixes rust 
Of Ny Vig out spots, cracked and dented fenders, body dents and Fe 
1 1 \aessnusten our” rusted out holes QUICK AND EASY. Just ap- Cader: 


3 
uT ye ply right out of the can with putty -knife. 


Yries to metallic hardness overnight. Can be “sled 


WY A Can of DURO GIVEN filed downsmooth, sanded to the same finish as 
with Every ia at LUSTR-WiPE metal and painted. You never know it’s there. Our? 


LUSTR-WIPE CORP., 166 W. WASHINGTON ST., CHICAGO 2, Til 
ow Cl SS oe a eo oo om 
LUSTR-WIPE CORP., 166 W. WASHINGTON, DEPT. 67, CHICAGO 2, ILL. 


Please send me... ____ ats. of LUSTR-WIPE Auto Enamel at $3.95 Qt. 
With each quart include a can of DURO Auto Body Solder AT NO EXTRA COST. 


—— aE 
CD Send Pestpaid, Full Payment 
ofS (check or M.0.) enclosed ADDRESS. 
. CD Send C. O. D. plus Postal Charges 
1B © Send Information for Agents —. -_ re ein 
aa es ee eS a ee ee ee Oe ee 








can 
acm mam me OD 
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[ LEATHER ~~ 
CRAFTSMEN! 


The famous 
BERNARD 

Belt Punch (Lodi 
and Paragon 
brands) now 
available again. 
The standard 
for years! 


\ 
an 


head with6é ™ 
tube sizes. 

A “must” for 
every leather 
craftsman. 


Ar your local 
hardware store, 


(ee FOUNTAIN PEN GUN 


Guaranteed 
tostopman _ 
or beast ‘6 of i 


easy 


quick 


**finger-tip’’ 
ped like a regular fount 


Here's 





t nm Sha f 
this pistol pen throws a powerful c! 


of tear gas 15 FRET! Cloud o 


Comptle' 
With Just a Flick i to 6 feet, You can’t miss 
of Your Finger | : like you point 


rigger Ideal for 








May be clipped in pocket like pen 
artridge 








Sargent & Company (Schollhorn Div.) 
87008 Water St., New Haven 9, Conn. 














= Lpenyorgpues NOW OPEN 


— 


REGIONAL 


DISTRIBUTORS 
WANTED 


one ‘GREEN. Gonager. 
276 Fifth Avenue, Suite 1105, New York 


ABC OF AVIATION 


aviation that has 


Y profitable 


Sates Engineering Department, 
i, New York 











Now you can own this famous work on 
helped thousands of readers! Big sections on private plane 
and repair, what to look for in your plane, etc 
construction, mstruments, special uses of 
aircraft. 598 pages, only $1.98 

POPULAR SCIENCE 


Dept. 88. 353 4th Ave. New York 10, N. ¥ 


Ts We, Ov" TPE ENGIES 


power galore for 


maintenance 
Tells all about 
more than 250 





re 32” long 
high. Mounts 
“ want! Me brackets 
14” ap ea 
oP. 
vane ANO Home owen 


is fitted with 


4 RaRe ‘GARGaIn ay ee cow wares- 
' us 


—~F e119 m a 
bee vie © money order Yo 1941 
it FEDERAL IDENTIFICATION C 


o. 
1910 CLASSEN BLVD... Dept. PSe OKLAHOMA CITY, OKLA, 
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38 Caliber S. & W. *‘Speciai’’ TEAR GAS « 


Renders mad dogs. robbers, etc helpless 
etive indoors or out, NOT SOLD TO MINORS or per 
> state prohibiting ONLY 87.50 


50. Order TODAY! 


tsend name ar idress. Spec 


SEND NO MONEY i:""2222022°%° 


irges 


itke gun. Fires 
Can not 


Will not kill 
harm user. Eif« 
rest oy 


sale of firearms 


sons 


order. we "pay cupeene oh 
rf money back. Order NOW! 


Dept. 451, 215 N. Michigan Ave. 
Chicago 1, tit. 


charges. Send cash with 
If not lelighted return 


PROTECTO PRODUCTS CO. bone 
Treasure and Mineral 


LOCATORS 


Low priced, unsurpassed in efficiency, 
lightweight models. Miniature batter- 
ies and tubes. Credit plan available. 
Free literature. Dept. PS-85 


FISHER RESEARCH LABORATORY tnc., 





Palo Alto, Calif. 


Plug Locks in Outlet 

Tue electric cord of an iron or other ap- 
pliance can not be accidentally pulled out 
of the wall if this locking plug, developed 
by Neoline, Inc., of Los Angeles, is used. 
Just press the plunger, which is attached to 

sliding wedge, and the plug prongs are 
forced against the outlet contacts, locking 
the plug. A tug on the plunger unlocks the 
device. It is made of Neoprene ®, a com- 





position rubber. 





in WAR SURPLUS. ..SENSATIONAL VALUES 


IM MANY (ITEMS WE HAVE 


at “GADGETEER’S HEAVEN “ THE WORLD'S LARGEST SUPPLY 


© S Gert 


| 
i 
Hale 


t 
f 


bl | 
ft 
li 
ail 
LE 


ty 
’ 
; 
3 
i 
Y 
; 


WILSON CO.. dual disc. type J-750 with 
10 extra filters in appearance 
lie BM-2101 

eac! 


—_———————— 
AMERICAN OPTICAL CO. 
TOR 


RESPIRA 
Style R-9100 small 6 
compact especially 
suited to laboratory 


& hospital 5 9c. 
work. 


MICARTA TUBE _@ 
ARTA TUBE ___ 


Ideal for Insulaton or Bushing Stock. 
3%” x %" wall x I O. D. Original use 
was for trailing antenna - F 10. Use for 
towel rack. souvenu dispicys. shaftung 
spacers. bearings, etc 

In original carton. 


Redio ANTENNA Reel 


Jeet the thing ter tuning bee 
antonns 
Powered by | A p tte GX 
Motor 





gear. Scloneid clutch 
Motor engaged to gear re 
elec 


a 
PALLEY SUPPLY CO. sis\rvecw mc wont 
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Frame 


. Plastic 
Ten Comping Cone se "$1.29 oa. 








Overall tength 21° 
width ct widest point 


NEW 100% ALL WOOL 
7=« 7h, Extra heavy. ~ .. 
Deuste toms. Mp A 
Woods Robe 
sleeping bag. 


4 


Y 12" high 
* sa Peece 6159. _ 


Ideal for cycle drivers 
racers. sportsmen. Used 


but in excellent condifion. 
#407 A —Summer weight 


Demand type 





M) but periect 


Youll appreciate the buy at 


Mew imi leother cushions yellow 
Pied wth bepoh Wil foot Seme as pictured in 
late meq lecoving picture 

Beck rest 12 eT ete” lek 


Soot 16 cI ee Gee 


COMPASSES 


#15! Marching. len 
site. with luminous 
dal 





CRF FAUCET Extra heavy compres- 
[%, sion type. Cad. plated. 14" pipe 














? 


The Hanson family of “I Remember Mama’ 
faced the future with confidence—a confidence 
all due to Mama. “If anything goes wrong,” 
said Mama, “there’s always my Bank Account 
to pull us through.” 

Things worked out fine for the Hansons. And 
they never realized that Mama’s Bank Account 
was Mama’s own myth. 

But the average family can’t be fooled with 
a myth. The average family needs real savings, 














real security protecting them. 


That’s why so many families have begun 
to save the automatic, worryless way—with 
U.S. Savings Bonds that pay back four dollars 
for every three in just ten years. 


And to make it simpler still, your govern- 
ment offers you two fine plans for their pur- 
chase: (1) The Payroll Savings Plan at your 
firm. (2) For those not on a payroll, the Bond- 
A-Month Plan at your bank. 


AUTOMATIC SAVING IS SURE SAVING - U.S. SAVINGS BONDS 


Contributed by this magazine in co-operation with the ut 


Magazine Publishers of America as a public service. 
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RADIOMEN’S HEADQUARTERS :- WORLD WIDE MAIL ORDER SERVICE! 
GENERAL ELECTRIC 


150 WATT TRANSMITTER 


COST THE GOVERNMENT $1800.00 
COST TO YOU BRAND NEW $67.50!!! 


This is the famous transmitter used in U.S. Army bombers and groans ae, 
during the war. Its design and construction _ been proved in servic A 
kinds of conditions, all over the world. The entire frequency range is co od by 

s of plug-in tuning units which are included Each tuning unit has its own 
tor and power amplifier coils and condensers, and antenna tuning circuits — all 
designed to operate at top efficiency within its particular frequency range. Trans 
mitter and accessories are finished in black crackle, and the milllammeter, voltmeter, 
and RF Summetee are mounted : anel. Here are the specifications: 
FREQUENCY RANGE: 200 to 500 KC an 500 KC. (Will operate on 10 
and 20 meter band with a slight modification for which diagrams are furnished.) 
OSCILLATOR: Self-excited the rmo compenss ead a calibrated. POWER 
AMPLIFIER: Neutralized class ‘‘C’* stage, using 211 . equipped with ante ana 
coupling circuit which matches pract tically any length antenna. MODULATOR: Cla 
—* es two 211 tubes. POWER SUPPLY: Supplied complete with set from 110V AC. SIZE: 211 Qx23x014 Inches. Total shipp ne 

@ynamanar which furnishes 1000V at 350 MA from either 12 or 24 weight 200 Ibs complete with all tubes, dynamotor power supply. 

volts DC (specify). Complete instructions are furnished to operate seven tuning units, antenna tuning unit and the essential plugs. 


GENERAL ELECTRIC RT-1248 15-TUBE TRANSMITTER-RECEIVER 


TERRIFIC POWER—(20 watts) on any two instantly selected, or stationary service in the Citizen’s Radio Telephone Band where 
easily pre-adjusted frequencies from 435 to 500 Mec. Transmitter no license is necessary. Instructiong and diagrams supplied for 
uses 5 tubes including a Western Electric 316 A as final. Receiver running the RT-1248 transmitter on either code or voice in AM or 
uses 10 tubes including 955's, as first detector and oscillator, and FM transmission or reception, for use as a mobile public 
}—TH7's as IF’s, with 4 slug-tuned 40 Me. IF transformers, plus system, on 8040 110 Mec. as an FM broadcast receiver, as a Fa 

a 7H7, 7E6’s and 7F7's. In addition unit contains 8 relays de- transmitter or receiver, as an amateur television transmitter 
signed to operate any sort of external equipment when actuated by a receiver, for remote control relay hookups, for Geiger-Mueller counter 
received signal from a similar set elsewhere. Originally designed applications. It sells for only $29.95 or two for $53.90, If desired 
for 12 volt operation. power supply is not Included, as it is a cinch for marine or mobile use, the dynamotor which will work on either 
for any amateur to connect this unit for 110V AC, using any supply 12 or 24V DC and supply all power for the set is only $15.00 
capable of 400V DC at 135 MA. The ideal unit for use in mobile additional 


PE-109 32-VOLT DIRECT CURRENT POWER PLANT 


This power plant consists of a gasoline engine that is direct coupled to a 2000 watt 
32 volt DC generator. This unit is ideal for use in locations that are not serviced 
by commercial power or to run many of the surplus items that require 32V DC for oper- 
ation. The price of this power plant is only $58.95. We can also supply a converter that 
will supply 110V AC from the above unit or from any 16-32V DC source for $12.95. 


(Due to the fact that the PE-109 comes to us sealed in heavy steel Strapped govt. 
cases we are unable to determine whether the individual units are new or used or 
what the condition is if used, and consequently must sel] them as is. In general, 
represent a terrific bargain.) 


.e.*==... SOS EMERGENCY TRANSMITTER SOS ...---... 


This is the famous Gibson Girl Transmitter that saved so many weather, two hydrogen generators to inflate the balloons, a special 
lives during the war. It is used as a distress call transmitter on box kite for antenna erection in windy weather, and a searchlight) 
boats and airplanes. The Gibson Girl is the easiest transmitter in powered by the crank operated generator in the transmitter, Come 
the world to operate. No instruction or experience necessary. No ee paenin hates Genpak 
external power supply required for operation. It is merely necessary 
to turn the crank on the top of the transmitter and power is gener- 
ated and the distress signal is automatically sent out on the inter 
national distress frequency, Brand New Gibson Girl transmitter 
complete with tubes ---eee $9.95 Nationally advertised brand of 1948 car radio which 
Antenna Kit for Gibson Girl transmitter. This kit was designed will fit practically any car and every pocketbook 
to improve the effectiveness of the Gibson Girl Transmitter by Six tube superhet with three gang condenser and 
increasing the range several times. The kit includes 300 feet of 612" speaker. $32. 20 fer sample, Se ee each. 


special antenna wire, two balloons for raising the antenna in calm o Pee o Lee 


SENSATIONAL VALUE IN Terrific Value —Portable Electric Drill 
AC-DC POCKET TESTER | ‘seic at tess than cstablisned tactory price so we cannet 


This analyzer, featuring a sensitive repulsion type meter Only $19.95 equipped with 4%” Jacobs Geared Chuck and Key 
housed in a bakelite case, represents the culmination of 15 Not an intermittent duty drill, but a full size rugged tool, Maat 
years achievement in the instrument field by a iarge com- convenient type switch, natural grip handle, and balance like @ 
_—, specializing: in electronic test equipment. six shooter, Precision cut gears-—turbine type cooling blower—extm@® 
Specifications of the AC-DC long brushes. No stalling under heaviest pressure because of pows 

erful 110 Volt AC-DC motor and multiple bal) thrust bearing. Othe® 


Model Volt-Ohm-Milliammeter: ’ bearings self-aligning lifetime-lubricated Chrysler Oilite typ@y 
AC Volts—0-25, 50, 125, 250 can RR a ee ee 
DC Volts—0-25, 50, 125, 250 
Milliamperes AC—O to 50 
DC Milliamperes—O to 50 
Ohms Full Scale—100,000 
Ohms Center Scale—2400 


Capacity—.05 to 15 Mfd. 


Total Price, prepaid anywhere Amazing perpetual factory 9 
eu S.A.—$7.00. sures you of a rr of trouble 


BB “Ss.50 ) 25% deposit on C.0.D."s, Full refund (you 

















PLIPLLP 


AUTO RADIO DEALERS! ATTENTION! 


> 
> 
, 
» 














y 
transportation) if not pleased with drill after trial. 











CABLE ADDRESS minimum order $3.00—All prices subject to change—25% deposit with C.0.D. orders. 
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Inside Palomar’s dome (left), 800 people gathered for dedication of the Biggest Eye of all. 


| Looked Through the Big kve 


HAVE just come from enjoying an ex- 

perience permitted to few laymen. I 
have looked through the eyepiece of the 
largest and newest telescope in the world, 
perched atop Southern California’s Mount 
Palomar. I got a big kick out of it. And I 
think you would have, too. 

The Big Eye was looking at Saturn. Its 
200-inch mirror had gathered the light after 
its 900,000,000-mile journey into an image 
700 times brighter than the view of Saturn 
you get with the naked eye. Around the 
greenish planet, for 50,000 miles on either 
side, circled a fantastic smoky corona. 

Bringing in Saturn is of course child’s 
play for the Big Eye. Dr. Ira S. Bowen, 
director of the observatory, can now photo- 
graph nebulae six million times farther out 
toward the fringe of the universe. 

Does that word fringe sound strange to 
you? It should. it brings up the shocking 
idea that there may be a limit to space itself. 
Poking around Palomar, I found ‘a lot of 
questions simmering in the minds of the 
astronomers there, questions that they hope 
the Big Eye will help to answer. For ex- 
ample, astronomers know that thousands of 
stellar systems larger than our own are rush- 
ing through space. How fast do they travel? 
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How were they formed? Are they running 
away from us? Will there be few left for 
our descendants to see some day? 

Talk to the men of Palomar, as I did, and 
you soon learn that these aren’t questions 
that concern the scientific highbrows alone. 
Those lonely night vigils on a mountaintop 
that are an astronomer’s life touch every 
crossroads village in the world. 

How? We are entering the atomic age. 
Maybe disintegrating atoms will power 
machines, furnish heat, run steamships. But 
the atom is also the building block of the 
universe. Photographs and _ spectroscopic 
studies some day may show us how the atom 
formed those distant heavenly bodies. 

“How,” asks Dr. Max Mason, chairman of 
the observatory council, “can you run a 
machine until you know HOW to run it?” 
With tthe giant telescope, Dr. Bowen will 
peer twice as far into the vitals of the cosmic 
machine as has been possible in the past. 
And in time more secrets of the cosmic 
machinery, brought to earth by the Big Eye, 
may find application in our day-to-day affairs. 
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SPARK PLUG 


New Auto-Lite Spark Plug Has Built-in “Resistor” That Helps Deliver Smoother 
Idling, Better Radio Reception—LGives Improved Economy and Longer Electrode Life ; 


NEW 
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BUILT-IN 
“RESISTOR” 
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PERFORMANCE 
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Improves radio reception 


—by suppressing spark 
plug interference with 
radio, radio - telephone, 
radar and television re- 
ception. (Under 35 mv/m 
from 540 kc. to 150 mc. 
at 50 ft.) 


Gives smoother 
engine idling 

—because of the wider 
initial spark gap set- 
ting possible on the 
“Resistor” plugs. This 
assists in burning 
leaner mixtures, and 
reduces misfiring ot 
idling and through- 
out the speed range. 


Reduces electrode 
gap growth 

—by increasing elec- 
trode life up to 200% 
and more .. . due 
to the virtual elimi- 
nation of the induc- 
tive component in 
the spark discharge. 


Abretss Ignition Engineers, working with le 
ing automotive manufacturers, have developed 
new Auto-Lite “Resistor” Spark Plug with this built- 
in resistor for improved operation and economy. 
Regular type Auto-Lite Spark Plugs (patented 
U.S.A.) will continue to be manufactured. 
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All spark plugs, including the new Auto-Lite Resistor 
Plug, ignite the fuel on the first peak of the capacitive 
component. However, the Resistor Plug dampens 
remaining peaks so that radio, radar, and television 
interference is held to an acceptable level. Also, the 
Resistor virtually eliminates the inductive component 
that serves only to burn away the electrodes on 
ordinary plugs. The gap life is thus increased, mak- 
ing possible wider initial gap settings. 
THE ELECTRIC AUTO-LITE COMPANY 

Toronto, Ontario Toledo 1, Ohio 
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SOUTH BEND 
LATHE 





f. eo. b. factory $486.70 
9” x 3-1/2‘ MODEL A UNDERNEATH MOTOR DRIVEN LATHE 
with 1/2 h.p., 60 cy., 115 v. motor and switch. Other 9” lathe prices start at $145. 


The accuracy and versatility of this 9‘ Underneath Motor Driven Lathe 
makes precision machining possible in any type of shop. A direct belt 
drive to the carefully balanced spindle assembly provides quiet, vibra- 
tion-free speeds up to 1270 r.p.m. The quick change gear equipment 
makes available any of 48 different screw threads or feeds. And the 
3/4" spindle bore facilitates the machining of bar or tube stock. A 
complete line of practical attachments greatly simplifies tooling for 
a wide variety of operations. Mail coupon for complete information 

about this lathe, Catalog No. 344-ZN, or see our local distributor. 


es 
(jg souTH BEND LATHE WORKS 


Building Better Tools Since 1906 * 456 E. MADISON ST., SOUTH BEND 22, IND. 
—— ee a ee ee 


SOUTH BEND LATHE WORKS, 456 East Medison Street, Sovth Bend 22, Iindiane | 


Please send © 9" Lathe Catalog 0 Drill Press Catalog 0 Time Payment infor- 


mation 
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NEW 14” DRILL PRESS 


A superior machine unsur- 
passed for accuracy, ease 
of operation, and depend- 
able performance. Prices — 
f.0.b. factory, complete with 
1/3 h.p. motor. 

$129.30 


Floor Model ..... $144.30 





Get Ready QU/CKLY 
for What's Ahead ! 


PREPARE FOR 
YOUR FUTURE NOW! 


The U. S. Government is 
spending billions of dollars 
to strengthen our national 
security. Thousands 


he 


Read Full Detadls Juside- - 
Chipand Wal this Card Today 
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Why Spend Years Prepa: 
Good Job? Train Quickly 
Be Making Real Money VW 


ET your training before it’s too Wot 

late! Nobody knows what condi- Ajj Co 
tions may be likeafewmonthsfrom great 
now. But YOU can be ready for {each 
good pay, areal futuue—asaCoyne- actual 
trained man. Your choice of 2 big _ struct 
opportunity fields: Electricity or no ad: 
Radio-Television. Mail the postcard exper 
today. NO POSTAGE NEEDED. .aill-ar 


Send Card Now-tor 
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COYNE Electrical Traini 

Power Plants, Motors, A.C 

Armature Winding ; House 

Wiring ; Home Appliances; 
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9” x 3-1/2‘ MODEL A UNDERNEATH MOTOR EC 
with 1/2 h.p., 60 cy., 115 v. motor and switch. Other 9” lathe price 


The accuracy and versatility of this 9’ Underneath Motor ] 
makes precision machining possible in any type of shop. 3 
drive to the carefully balanced spindle assembly provides 
tion-free speeds up to 1270 r.p.m. The quick change gea 
makes available any of 48 different screw threads or fee 
3/4" spindle bore facilitates the machining of bar or tu 
complete line of practical attachments greatly simplifies 
a wide variety of operations. Mail coupon for complete 

about this lathe, Catalog No. 344-ZN, or see our local 
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Why Spend Years Preparin: 
Good Job? Train Quickly ai 
Be Making Real Money Whil 


ET your training before it’s too Wot “Ho 

late! Nobody knows what condi- Ajj Coyne ’ 
tions may be like afew months from great shops 
now. But YOU can be ready for {each by m 
good pay, areal future—asaCoyne- actual equi 
trained man. Your choice of 2 biz structors. Y 
opportunity fields: Electricity or no advance 
Radio-Television. Mail the postcard experience 
today. NO POSTAGE NEEDED. all-around | 
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ELECTRICITY 


COYNE Electrical Training inc! 
Power Plants, Motors, A.C. and | 
Armature Winding ; House and Fa 
Wiring ; Home Appliances; Fluore 
Lighting ; Electrical Maintenance 
amazing new field of /ndustrial 
tronics. Allshown in BIG FREE E 
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¥ <9 .. on Real Equipment..in 
_ THE GREAT COYNE 
a7 SHOPS OF 
Located in Chicago, 
the Electrical and , 


Radio Center of the * 
World 










Oldest, Largest, Best toda 
School of Its Kind in the U. S. 


B. W. COOKE, President 


COYNE ELECTRICAL & RADIO SCHOOL 
500 S. Paulina St., Dept. C8- 
Chicago 12, ll. 
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t COYNE— 
le Others are Still Puttering Along! | for FREE BOOK on Field You Prefer! 


me Study” Courses LIFETIME JOB SERVICE B. W. Cooke, President 
Training is given in our Hundreds of firms employ Coyne COYNE ELECTRICAL & RADIO SCHOOL 


; in Chicago. We do not Shop-trained men. Lifetime employ- a ‘ 
ail. You are trained on ment serviceFREEto our graduates. 900 S. Paulina St., Dept. C8-73H, Chicago 12 


pment, with friendly in- If you want to go in business for 


fou natn rapid progress; yourself, we wow you how. Send me your BIG FREE BOOK —_ for the 
education or revi Seas | Course checked below —and tell me aboat 
required. Coyne gives living expenses while at Coyne, we'll help your special plans to help me. This does not 


training for many jobs. you get it. Free postcard brings details. 7 ; 
obligate me and no salesman will call. 
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e Ogportunity ofa lifetime uM 
RADIO-Television 15 


ludes COYNE Radio Training includes Con- 








D.C. struction, Testing and Trouble Shoot- 

ictory ing on Radio Receivers; Frequency 

‘scent Modulation(FM); Public Address and | TE NEE eS - 
»:and Sound Systems; Radio-Phonographs; Pay 

| Elec and the tremendous field of Television. ; 

500K Our new FREE BOOK on this giant > anenees 


~heck industry is full of pictures and facts. If 
oday. Rush card, then decide for yourself. 
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HERE'S A LESSON ON 


. Pe Me | LEARNED 
WE, en FROM EXPERIENCE... 
. oT BY COMPARING... 


Petite diving star JIM’ FAIRBROTHER - > THAT CAMELS 
says that in diving...or choosing a cigarette... a a by SUIT ME BEST! 
EXPERIENCE IS THE BEST TEACHER! duue 4 


4 


It takes a lot of trying 
.-.antil experience tells 


¢ g you that you've finally 
ee : found perfection! 
en . gets “s Ee ~ 
—_—_—_—_—_" 4 


Here's how a 114 cutaway 
should look. Study it carefully 
— and see what you can do! 


R. J. Reynolds Tobacco Co., Winston-Salem, N. C. 


Let yor Zone tell you why More people are smoking 


@ Here’s a lesson in choosing a cig- 
arette, too! Like Miss Fairbrother, 
countless smokers have tried different 
brands—and compared—for full flavor 
and cool-smoking mildness. Camels— 
made from choice tobaccos, properly 
aged and expertly blended—are the 
choice of experience with millions! 


Try Camels in your “T-Zone.” See 
how their rich, full flavor suits your 
taste. See how Camel’s cool mildness 
suits your throat! Learn from your 
own experience why more people are 
smoking Camels than ever before! 


According to a Nationwide survey: 
MORE DOCTORS SMOKE CAMELS THAN ANY OTHER CIGARETTE 


Three leading independent research organizations asked 113,597 doctors 
what cigarette they smoked. The brand named most was Camel! 





